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@ Cable television system. 

© A cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises In an external control unit ("ECU") which also 
includes several other subscribers* converters. The ECU 
includes common signal processing circuitry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directions between the ECU and the head end of the system 
and between the ECU and each subscriber. Each subscriber 
supplies a portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 

^ subscriber via a single drop cable connecting the subscriber 

^ to the ECU. 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises* 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the 
subscriber to remotely control the converter* This 
consideration has tended to discourage the develop- 
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ment of cable television systems with off-premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off -premises converters. 

summary of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU" . The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

Inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or U SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 
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Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure 1. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure 1. Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c * 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5* 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1. 

Figure 7 is a schematic block diagram of 
the "SPU 11 in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1. 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 
CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an embodiment of the invention for 
data communication in the reverse direction from an 
ECU to the CCC. 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. 

Figures 18a-h are flow charts illustrating 
the flow of a program controlling the operations of 



. 5 - 0167237 

the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detailed Description of the Invention 
I . Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECU1, 
ECU2, etc., connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUB1, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DR0P1, 
DR0P2, etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this number is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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Conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "physical" 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e g., television signals from studio cameras or 
video recorders, FM audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 

are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
ma y be of two types: (1) a so-called "forward data- 
signal which represents information generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ("HDRC") 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "FM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. 

in addition to adding forward data and 
forward HDRC signals to the signal applied to cable 
network 14, combiner 32 also conducts so-called "re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECUs as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14* Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36, 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non- television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communication between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU. Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 
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Tap off device 50 is connected to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SU1, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU. Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber^ television receiver in conventional cable 
network systems. 

Splitter-combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below. 
In general, analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse BDRC signals received from the SUs 
to splitter-combiner network 52, and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECU1 as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU. 
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As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU r s asso- 
ciated drop cable DR0P1, DR0P2 , etc., which runs 
from the SU to the associated subscriber's premises 
SUB1, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ("VLF") data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 
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drop cable. The associated SU conveys that power 
signal to common power unit 60 in the ECU. Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital unit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber^ SU to 
cause it to apply the desired channel signal to the 
subscriber's drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ( "LED" ) displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 



-12- 



0167237 



TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 
3- VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b. Channel 1 19*375 MHz 

c. Channel 2 19-625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-108 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and EM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals- This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables* Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
tuned to a respective one of the two drop cable 
channels. 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II. Subscriber Unit 

Figure 2 shows a typical subscriber unit 
SUl in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
(••Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 



-15- 



0167237 



Converter tuner 100, together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184. In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352F or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into frequency synthesizer 104 
at the clock rate established by its CLOCK input* 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOC. 
OSC. signal frequency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("P/D OUT") terminal* The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104- In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ("NEA") input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is simply re- 
ferred to in this specification by its functional 
name "NEA M without regard for its logical polarity. ) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR (»CL») input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut of f power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SU1 has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals (»+•' and »-••) from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and sus (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below, circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SU1 to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184. Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground. Direc- 
tional coupler 182 conveys VLF signals in both direc- . 
tions between the drop cable and the VLF input/output 
terminal. 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL. The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202 , bandpass 
filter 204 , and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUB1, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14 , thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscribers and head . 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200. The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214. The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
( M FM M ) forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit .56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communi cation of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12. A 
two-bit reverse channel selection signal ("REV, 
CH. A" and "REV. CH. B" ) is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK" ) modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and HAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request- to-send ("RTS") signal from and pro- 
viding a clear-to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical "0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current-limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical "0" 
state on the CTS lead to signal digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical »0» 
state. 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 
to head end 12. 

For enabling communications between the 
ECU and each associated subscriber SUB1 , SUB2 . . . 
etc., communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C. Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SU1, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, 011, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ( M VLF U ) demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 
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on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor's collector shifted 180° relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386* In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324 . 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts. Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/ trans- 
mitter ("USART") 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5s, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"), CLOCK ("CLK"), 
RXC, TXC, READ ("RD"), WRITE <"WR"), and RESET 
("RES") leads. The INT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402 . Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450 , and hex inverting buffer 465. 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 
denotes a typical AND gate; reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s , reference number 264 denotes a typical 
latch* The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5s: 
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Figure 5c Lead Label in 

Pin Number Figures 5k-5s 

1 INI 

2 REST 

3 IN10 

4 IN3 

5 IN4 

6 INS 

7 IN6 

8 IN7 

9 IN8 

10 IN9 

11 IN11 

12 IN12 
13 

14 GND 

15 IN13 

16 OT10 

17 OT9 

18 OT8 

19 OT7 

20 OT6 

21 OT5 

22 OT4 

23 OT3 

24 OT2 

25 OT1 

26 OT12 

27 OT11 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51 • The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND CRTS" or 
"DTRA") lead by which it interrogates communication 
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unit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. if 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to USART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA f RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used. Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ( "GND" ) 
lead of gate array 402 are all connected to ground* 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro** 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186. performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e g channel selection), and (3) communicating 
with microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQ1, INTAO, DRQ0, Al, A2, PCS0, 
TIOUT, and T0OUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
( "DMA" ) for reading by applying a DRQ1 signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTAO 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQO signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i.e., control "C" or data »D") within the USART 
register set selected by the Al signal. The PCS0 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The T0OUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the T00UT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its T00UT, PCS2, PCS4, BHE, INTO, 



RESET, CLOCK OUT ( "CLKOUT" ) , READ ("RD"), and WRITE 
("WR") leads* The TOOUT output signal of micropro- 
cessor 420 is described above. The PCS 2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above. 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INT1, INT3, 
and PCS1 leads. Microprocessor 420 applies addi- 
tional control signals to memory unit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCS0"), and LOWER CHIP SELECT ( tt LCS ,r ) leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
T0IN, TUN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GND"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re- initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
("RES" ) terminal of microprocessor 420 in parallel 
with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
("ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436 . The OC terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECU, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL" ) multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 



-33- 



01 672 



power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450 , which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEE* input terminals of mul- 
tiplexers 440 and 442, The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ("RD"), 
XTAL2, XTAL1, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTALl and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMPS2C43P . Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a larger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to ground. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT ("CS") and GROUND 
("GND") leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463* Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal. A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the 1A input terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K~byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories { "RAMs" ) 493-498 
which store the data needed for control of the ECU. 
Each of RAMs 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
("BKU") and LOWER BANK SELECT ("BKL" ) signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU's associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber's associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series -inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532, 534, and 536 , 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574. A fourth regulated output of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT Input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figure 5). To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU* 

VII. Subscriber Processing Unit 

Subscriber processing units (SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver- In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output ("+") all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 
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presepts a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber^ residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscriber's SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber's master SPU would supply power to the drop 
cable. 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ("TV") to which the sub- 
scriber's television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers 1 
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television apparatus and other equipment within the 
subscribers' premises. 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz. This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710* In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional manner by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two return lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710. 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro- 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("RCU") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
Such an RCU may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743, 745, 747, and 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHz oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 
755. Capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 
on the SPU-to-ECU communication channel. 
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For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU, each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 

11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32. Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36 f which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC" ) 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NRZI forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19.125 MHz, 19.375 MHz, 19.625 MHz, and 19.875 MHz, 
respectively, and that the reverse data is in NR2I 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a freguency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal. The output 
signal of bandpass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
( "RTS" ) output signal to conventional EI A RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866 ♦ 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ECU Operation 

Microprocessor 420 (hereafter sometimes 
the "Data Processor") is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop Processor"). The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
in addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
Processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs, and 
in implementing and controlling various ECU functions, 
will now be described. 

A> KCU /SPU Communicat ion Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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reguests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables* Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU's 
digital unit 55 using a two-level polling scheme . 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU- This continuous carrier signal is called a 
"cry" or "Service Request" signal. At the ECU, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU's VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service. 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable. 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. Ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e*, carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings and non-uniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ( " ACK/KAK W ) handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit, then eight 
data bits (transmitted low-order bit first), a parity 
bit, and at least one bit time of mark condition as 
an ending. The ending bit time of mark condition 
also serves as a lead-in to a possible subsequent 
character. 

character Framing 

Character framing is established by the 
SPU sensing on the ECU-to-SPU link at least a prede- 
termined number (e.g., twelve) bit times of a con- 
tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recognize any com- 
mands until character framing is' re-established by 
the ECU- The ECU periodically allows a given drop 
the opportunity to re-establish character framing by 
enforcing periods of continuous mark condition. 

Messa ge Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framing 
bit. The beginning of a message is indicated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bit means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data field is 
interpreted as containing subsequent information to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The incorpo- 
ration of the message framing bit, although adding 
1/llths overhead to each message character, increas- 
es framing integrity and permits increased 
through-put when long data streams are encountered. 
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Without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs. By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/NAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/NAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow* This ACK/NAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU-to-ECU link* Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address* If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits* 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link* Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU* If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU* 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. Otherwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parrty bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 



.53- 0167237 

lized in one embodiment of the invention. Commands 
having an asterisk are sent from the Drop Processor. 
The other commands are sent from the Data Processor. 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor* 

01 Read power detect and 

bank address. 

03 Change tuner frequency 

(channel select). 

04 Send message to 

attached device. 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence. 

08 Define device poll 

sequence . 

84* Unsolicited Data 

Response from 
attached device. 



Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers . All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SU1, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ECU'S 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU's address is assigned. 

command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
Processor to tune any of the ECU's six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

command 04 . This command message (hereaf- 
ter the "04 Command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 
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alarms, and so forth. Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes* The device command and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to command a particular operation in the addressed 
device. The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 
(HEX) OPERATION 

00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode. 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a number of characters 

to the ECU as specified by 
the byte count of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

0B Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e.g., in response 
to function codes 00, 09, or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor. This response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message. 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error- free 04 Response to a status request 
message, the data byte may specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error ) r 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05 . This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system, 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to »0» or "1", res- 
pectively). A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 
in the command message. 

command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
processor from the Data Processor. A value of hex 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

Command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). The second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map* If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message ♦ 

Command 84 . This command (hereafter the 
"84 Command") is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g., a subscriber has 
entered a channel selection request via SPU keyboard) 
This command message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SPU-to-ECU trans- 
mission (parity) error. 



-60- 



01 6723 



C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECU) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903 , the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated. 

Initialization is complete when the pro- 
gram flow advances to step 904. At step 904, the 
Main Routine interrogates the state of an Input 
Buffer Full ("IBF") flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor, If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904, 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
Processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e.. the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918, where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops to step 904 to 
again check the input buffer. 
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Returning now to step 913, if the 04 Buffer 
is not empty the program branches to step 915, At 
step 915, the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor. On the 
other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer- Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is empty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a count of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
quest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer is checked to determine 
whether or not the Drop Processor has received an 04 
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command from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
("1") in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the- Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the »1» flag. Because the program advanced 
from step 967, the "1» flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assuming now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to input the un- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("OBF") 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the- drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 Command to send at step 971, the program loops 
to step 957. On the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976, because the "1" flag this time is not 
set, the program loops back to step 957. 

D. CCC/ECU Communication Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECUs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e.. from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a. each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BYTE COUNT byte (»N»), 
a COMMAND byte («CMD«). a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110"). At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the communica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes. Following the BYTE COUNT byte 
is a COMMAND byte (CMD). As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 
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accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT. 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b. 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes. These four bytes 
are two MASK bytes ("MH" and "ML") followed by two 
REFERENCE bytes ( "RH" and "RL"). Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU's unique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (N), a 
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COMMAND byte (CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention* The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU's memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of functions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU*s memory, each byte associated with a 
different one of 128 so-called logical channels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to u l" or to "0 H depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g.. of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscribe to view addi- 
tional or fewer channels, and so forth. 

As another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52, logical channel 9 with 
physical channel 15, and so on. In one embodiment 
having a single feeder cable, the Channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1. and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("11111100"). 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU 1 s memory. Next, two bytes ("MDL" and »MDH») 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU'S memory. The READ message may 
be used for a variety of purposes. For example, the 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth. Also, the READ 
message may be used to examine various portions of 
an ECU's data or program memory to diagnose faulty 
or failing ECUs. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes- After these bytes is a COMMAND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message- However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively* Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence . 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message* The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU. The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUs. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the U6ual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex F0, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011). As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC's message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU's message includes 
the responding ECU's unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC* 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force time any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause all subscriber television sets connected to 
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the CATV system to tune to a channel on which instruc- 
tions and news may be communicated to subscribers m 
the event of a civil emergency. Also, this message 
may be used to automatically tune a subscriber's 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to vxew. 

As shown in Figure 15, a typical FORCE 
TONE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
HAND (CMD) byte equal to hex F4 (11110100) to identify 
the message as a FORCE TUNE message, and a DATA COUNT 
byte (NN) equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SU byte 
ma y be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECU'S associated subscribers. Send 
function data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
at head end 12. For example, send function data may 
represent voting or shop-at-home data keyed m by 
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subscribers in connection with interactive viewer 
preference or shop-at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers. The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
number of send function bytes in the ECU'S memory. 
If the ECU'S memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function count 
byte is zero. 

In one embodiment of the invention thete 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs* The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to U 1 M or to "0". 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN). A PROGRAM NUMBER (FN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tuner circuitxy contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs* When a subscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "l". That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer will 
time out and the ECU will send a command to the SPU 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to U 1 M . Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers should be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 



-so- 0167237 

E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17. A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor. As shown 
in Figure 18a , data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 x 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003. Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002, operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC. 
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The routine of Figure 18b commences at 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
error occurred* If an error occurred r the routine 
branches to step 1028 where input from USART 400 is 
again enabled. After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU'S address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU»s 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present , the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC's message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
1028 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18c through 18h. This program is composed of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement various 
functions within the ECO. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program performs its 
task (e.g., inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables, 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For example, if 
a subscriber enters a two-digit channel request into 
a„ SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
caUon progr^ P-r to returning to the main routine 
sets a time out value in a time table and a 3 ump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
AB shown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters. The program then advances to 
step 1006, where the Data Processor initializes USART 
400. At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Channelization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d. After step 
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1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures 18e-18h. 

o perate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 
to the CCC message. 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK), the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU'S memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECO' s memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TUNE), the program advances to step 1037 where 
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the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven- segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber's television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described . 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR) , the program advances respectively to step 1039 
to enable/disable the send function in the SPU's or 
to step 1042 to clear the send function data buffer 
in the ECU, From steps 1039 or 1042 , the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU*s send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 ( PAY-PER-VIEW ) , the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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per-view K-*--^ ^"Srprogrr^^ 
vie. the P«- pCr :" e " e a6BOciatea „ith that subscriber 
force" rr^P^r-view program. ~ «- 

event-order LED on the subscriber's SPU is set to 
flashing, and the SPU's po-r relay is activated to 
turfon the subscriber's television. The program 
tnen advles to step 10S1 which causes the program 
to loop bac* to step 1049 for each of up to six sub- 
scribers. After looping for .H *° 
prog xam from step 1051 advances to step 1052 and 
returns to the main loop as earlier described. 

ry^i-* •>. Routine 

If the main routine detects at step 1014 
(Figure 18d) that the 100/64-second timer has timed 

lut ^e Program branches to the Operate 2 routine, 
out, the progr ^ functlons 

shown xn Figure lBt. v 

to transfer control of the Data 

a plurality of application program » 

described, application programs element a variety 

^d implementing the requested operation (e.g.. chan 
£ selection pay-per-view. 
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Z flashing) and deactivating the SPU order 
event LED, clearing the SPU seven-segment dxsplay. 
event u*u, ram or channel information) 

sending data (e.g., prog*«u» 

" ^ ^ratel ^operates as follows. 

having a pluralllty 6 afferent drops 

" *° 8 S. W »I embodiment, tn. 

associated with the ECO. » ^ 

time table has 64 entries iu 
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described embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU. The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time table 
counter (J) . The routine then advances to step 1061, 
where the I pointer is used to read the I th entry 
(associated with a particular device on a particular 
drop as described above) from the time table* If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The jump table is a table maintained in the ECU's 
memory which is similar in organization to the time 
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table. However, the jump table entries specify the 
memory location in an application program to which 
the program should jump. These values may point to 
the start of an application program, or to a point 
within an application program if the application 
program had previously returned to the mam routine 
prior to completing the application program's task. 
Based upon the entry contained in the jump table, 
the Operate 2 routine then advances to step 1065. 
where the routine jumps to the point in an appli- 
cation program ( " APL" ) specified by the Dump table 
When the application program returns to the Operate 2 
routine, the Operate 2 routine advances to step 1066 
where the 3 counter is incremented as earl -described. 
The routine then advances to step 1067 to return to 
the main loop. 

n poT-ate 3 Routine 

If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has ** 
the^ata Processor, the program branches to the Oper- 
ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 Commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPUs 

As shown in Figure 18g, the Operate 3 rou- 
tine at step 1070 first determines what type of mes- 
sage is being sent from the Drop processor. If the 
message is an 01, 03, 05, 07 or 08 command response 
(earlier described), no action is required ^ e 
operate 3 routine advances to step 1083 to return to 
the main routine as earlier described. 
the flow chart of Figure 18g no action is taken in 

m 03 05, 07 or 08 response, it win 
response to an oil w» UJ ' 

I parent » those skilled in the art that varxous 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses. For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact. 

If an 84 Command is detected at step 1070, 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2), 
the error subroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074 , where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jump table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076. If the status 
response indicates that no key has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SFU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to M l" and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "l"i The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event. Otherwise, the program branches to step 1096. 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described* 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages). 
Otherwise, ECUs do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages. 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance'of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance* The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11 . This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU). Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL") byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform at specified 
operation. 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ( "ADL" ) speci- 
fies the low-order part of the address, and the second 
byte ( 11 ADH H ) specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ( "CTL" ) byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
( "REC CNTL" ) byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Pollin g Protocol 
The first polling method is the so-called 
General Level Request ( "GLR" ) poll- This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e.. whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC, The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ( "GPR" ) bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ( n GLRT M ) message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level ( "LVL" ) byte 
contained within the GLRT message. The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte- If the first 
two bits of the CTL byte are "01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU's information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP") messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3 . Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW" ) 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU. 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level. The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ( "CTL" ) byte- Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL* 



B2 Function 

0 Set PIW in ECU off. 

1 Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown to the CCC) has 
priority information to send. Upon receipt of such - 
a priority response, the CCC transmits a series of 
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messages, described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR" ) 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
numeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL ("CTL") byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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inforroation, the ECU sets to "l" the corresponding 
bit in the CTL byte. Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte. The message concludes with the usual CRC 
and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUs having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUs in the first group have priority information. 
If the first group includes an ECU (still unknown) 
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having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUs in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort- method in the case of 65,536 (2 16 ) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a. 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
"BSHAH" ) and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH"). The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL" ) message. This message is used by 
the CCC to specify a binary sort group address range 
bounded between a low address and a high address. 
The BSPHL message has a SEND CNTL byte equal to 11 . 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ( "BSHAL" and "BSHAH" ) , 
and two bytes specifying the binary sort low address 
("BSLAL" and "BSLAH" ) . Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL message specifies only a binary 
sort low group address ("BSLAL" and "BSLAH" ) • This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message. The BSPH message includes 
a SEND CNTL byte equal to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH"). This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel. 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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misBion of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
("•GPRV"), comprising one or two bytes 0 f "11111111"- 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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712 1 
ROM PAGE NO- 21 * 
0341 2390 
0343 6509 



03*3 3C34 
0347 3B3E 
0549 3F34 

OS4B 3933 
y non-f laahlrtQ 

0340 ai 



034E 3CS1 
0350 3F 

0331 94 

0332 &3D9 

9334 3660 
0336 40 
0357 3»8e 

0339 3933 

035B 3B46 

033D 3B36 

0S3F 3B40 

0361 65D9 



0563 3C01 
0363 3F 
0366 65E5 
t diaabla 

056B 3933 
■nabl* 

036A 3CB0 
036C 3C 
036D B8 



713 
714 
713 
716 
717 
71B 
719 
720 
721 

722 
723 
724 
723 
72B 
727 
726 
729 
730 
731 
732 
733 
734 
735 
736 
737 
736 
739 
740 
741 
742 
743 
744 
743 
746 
747 
740 
749 
730 
731 
732 
733 
734 
733 

736 
737 

738 
739 
760 
761 



coa220t 
I 



eo»£19i 



call 

b 

Id 

and 

at 

elr 



flash 



a, diapiw 
a, £11 19b 
a, dispiw 

spuaM, 1 
00*220 



1 
I 

I dwici 
t 
I 

eoa300t 



•3101 



I 

I 

e< 

l 

t 

I 

I 

I 

I 
t 

I davici 
t 
I 

00*4001 



input 


control 


Id 


a, datafch 


tMt 


a t 3 


b 


co»310 


b 


COT0 


dielr 


il,h»0O 


Id 




out 


a, %oole 


•a* 


apuval* 3 


elr 


«op06«0 


svt 


*oo06*3 


• loir 


il,h"O0 


b 


cor* 



out put ce n t ro 1 



Id 4, data0h 

tMt 4,3 

b COB411 



elr 



CO*4t0i 



Id 

t**t 

b 



spuval, 1 



a f dat«01 
*.0 

eo»420 



indicator curmtl 



I port »»t 



| Vlf OUtDU 

I k»y board 
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CP/M TLCS-47 ASSEMBLER V2. Z 



PflGE 10 





OBJ 




SOURCE 






'DC f 




0S6E 


36AA 


763 


diclr 


0570 


47 


764 


Id 


©571 


3F1C 


765 


St 


0573 


13 


766 


xeh 


0574 


3&6A 


767 


•ielr 


ntrol i 


snabls 










768 t 




0576 


65D9 


769 


b 






770 | 




0S7fi 


36AA 


771 eo»4a0i 


diclr 


0S7A 


48 


772 


Id 


0S7B 


3F1C 


773 


St 


057D 


13 


774 


xeh 


0S7E 


40 


775 


Id 


057F 


3A8D 


776 


out 


top 








ROM PAGE NO. 2 


2 * 




0581 


366A 


777 


•icrlr 


ntrol dlMblt 










778 | 




0583 


8SD9 


779 


b 






780 | 




0585 


36 AA 


781 cos411i 


diclr 


0587 


3915 


78a 




diublt 






0589 


41 


783 


id 


0S8A 


3FH3 


784 


St 


058C 


3F24 


785 


St 






786 | 




058E 


£050 


787 


call 






788 | 




0590 


8578 


789 


b 






790 | 








791 | 








79£ t powr 


rslay 






793 | 






794 , 




0593 


3C80 


795 eo«>500s 


Id 


0594 


0E 


796 


tsstp 


0S9S 


9C 


797 


b 






798 | 




0598 


3B54 


799 


clr 






800 | 




0598 


3932 


801 


mmt 


ntly on 










808 f 




059A 


65D9 


803 


b 






804 t 




059C 


3B14 


805 eo*501 i 


ut 






806 | 




0S9E 


3972 


807 


clr 


ntly off 










808 | 




05 A0 


8SD9 


809 


b 



il t 101010b 
*,*0111b 
«t sirb 
a, sir 

11. 101010b 



11, 101010b 

«,£0110b 
a, airb 
a, «lr 



a, tepid 



spuvsl, 1 

a,Ch» t 
a, spuak 
a, spuep 



eo«480 



a, datafil 
xf 

co*S01 



%op04 t 1 
s pus 1,3 



810 | 

811 | 

812. | clssr tisvlc* display 
813 | 



; rstnots co 



I tlmsr S s 



I r swots co 



f ksy board 



I powr ra lay on 

I power rslay currt 

I ponwr rslay off 

I pOM*r rslay currt 
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CP/H "0X3-47 ASSEMBLER VS. a 



PA8E 11 



1 nr 
LU>« 




1 T KfC 




eni iBfc 
SDUHUb 


5T»TfcMENT 






814 


1 






ACM 

rowe 


4F 


sia 


COS&90 t 


« -a 

io 


a, fch* f* 


03A3 


3F33 


816 




mt 


a, ldatttl 


03fl3 


3F37 


817 




«st 


a, Idatll 


03A7 


3F39 


818 




mt 


ft* ldSMl 


03ft9 


3F3B 


819 
829 




st 


a, Idas 11 


OSAB 


3C36 


821 


1 


Id 


a, ldat»2 


OSAD 


3827 


822 




or 


a, Call lb 


OSAF 


3F36 


823 




St 


a t ldatm2 






824 


1 




03B1 


3C3fi 


82S 




Id 


a, ld«t!2 


03B3 


3827 


828 




or 


a, toil lb 


03B3 


3F38 


827 




st 


*, ldat!2 






828 


t 






03B7 


3C3A 


829 




Id 


a, lda*«2 


03B9 


3827 


830 




or 


a, lb 


05BB 


3F3A 


831 




St 


a, ldas»2 






832 


I 






05BD 


3C3C 


833 




Id 


a, idasl2 


03BF 


3827 


834 




or 


a, £01 lib 



R0V1 PAGE NO, 23 * 

03C1 3T3C 839 st a, ldasl2 

836 | 

03C3 99 837 b cors 

638 | 
839 | 

848 | dsvics display control 

841 | 

842 t 



Q5C4 


3C69 


843 


eo«799l 


Id 


a, dataOl 


03C6 


ec 


844 




tvstp 


Tf 


05C7 


92 


849 




b 


cos 791 






846 


1 






05C8 


3C33 


847 




Id 


disolw 


03CA 


3823 


848 




or 


*, £091 lb 


0SCC 


3F33 


849 




st 


a, dlsplw 






899 


t 






03CE 


2330 


691 


cos 703 t 


call 


flash 






892 


1 






0SD0 


99 


833 




b 


COTS 


esoi 


99 


894 




b 


cor* 






895 


1 






05D2 


3C33 


836 


co*701t 


Id 


a,dlsplw 


03D4 


383C 


837 




and 


a, £1 109b 


©3D6 


3F33 


838 




st 


a, dlsplM 






839 


t 






03D8 


8E 


869 




b 


co«703 






861 


1 










862 


1 







663 | rsturn 
864 | 
863 | 



I display steady 



t display flashing 



I display stsady 
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CP/W TLC3-47 ASSEMBLER VE-2 

PAGE 12 



LOC OBJ LINE SOURCE STATEMENT 



05D9 


397* 


S66 


cc 


rrai 


clr 


•puvcfc*« 3 


ruta • 


















867 


t 








05DB 


6433 


B&a 






b 


ma 14 






669 


1 












670 


1 












871 


I 












878 


1 


kvysean 








673 


t 












874 


t 








03DD 


399S 


875 


cu 


l!3t 


tMt 


•puvtl, 1 


0SDF 


A4 


876 






b 


ma 130 






877 


« 








O5E0 


3965 


878 






clr 


apuwl, 2 






879 


1 








05E2 


6457 


660 






b 


aalS 






861 


1 








05E4 


2100 


868 


M130I 


call 


kay* 






663 


1 






vpuvsl, B 


05E6 


3965 


664 






clr 






865 


1 








0SE6 


6457 


866 






b 


maiS 






687 


1 












866 






•nd 





ASSEMBLY COMPLETE, 0 PROGRAW ERROR <3> 
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CP/PI TLCS-47 ASSEMBLER VE. 2 

PAGE 13 



SYMBOL TABLE 





WWKlW 






COEl 10 


032B 




COEl 28 


0387 




C0E288 


0334 




C0E210 


0343 




COE220 


0341 




C0E380 


034E 




C0E318 


0534 




COE4O0 


©363 




COE410 


BS6A 




COE411 


8383 




C0E420 


0376 




CQE300 


0398 




C0E501 


039C 




C0E608 


OSA2 




C0E700 


03C4 




C0E701 


83D2 




COE703 


05CE 




C0E900 


049E 




C0EA88 


04A4 




COEA01 


04C6 




COEA02 


04DF 




C0EA83 


04E6 




C0EA10 


04CC 




COEB09 


04ED 




COEXO 


04F3 


* 


COMMAO 


0013 




COMMAH 


8013 




COMMAL 


0014 




CORE 


OSD9 




DATA8H 


0081 




0ATA8L 


0888 




DATA1H 


0083 




DATA1L 


8888 


* 


DATA2H 


OOS3 




0ATA2L 


0084 


• 


DATA3H 


0867 




DATA3L 


0886 


* 


0ATA4H 


8889 


* 


0ATA4L 


0088 


* 


DATACT 


osoo 


* 


DCH 


00FE 


* 


DCL 


OOFC 


• 


OISPA 


8032 


• 


DISPH 


0031 




DXSPtU 


0034 


* 


DISPL 


0838' 




DISPLW 


0033 




EIRB 


OOIC 




FLASH 


0330 


• 


INCOTH 


888C 


• 


INCOTL 


088A 


* 


INCOTM 


OOSB 


♦ 


KEST 


0022 




KESTOH 


O043 




KEST0L 


00A2 


* 


KEST1H 


8043 


* 


KEST1L 


0844 


• 


KEST2H 


0847 


•> 


KEST2L 


0046 


• 


KEST3H 


0049 


* 


KEST3L 


0048 


• 


KEST4H 


004B 




KEST4L 


004A 


« 


KEST5H 


OO40 


• 


KEST3L 


004C 




KESTBH 


8821 


* 


KEBTBL 


0020 


* 


KEY NO 


OOS9 


♦ 


KEYNN 


0O2A 




KEYOD 


002B 


• 


KEYON 


O02C 




KEY8 


0100 


• 


KEY9B 


0ES8 


•- 


KEYSC 


OOOE 


* 


KEYT 


8300 


• 


KEYTB 


00C8 


• 


LCICUT 


080D 




LDASL1 


883B 




L0A8L2 


083C 




LOA3M1 


0039 




LDA3ME 


083A 




LOATLl 


8037 




L0ATL2 


0038 




LOATH I 


003S 




LOATHE 


0036 


♦ 


LOtSP 


8BOO 




LECOTH 


08BF 




LECOTL 


0O8D 




LECDTM 


088E 




LEDO 


8318 


* 


LlOVFl 


0688 


• 


LI0VF2 


ODOO 


• 


LREHO 


OEOO 


* 


LVLFEX 


8C88 




MAXO 


03E3 




maioo 


044B 




MA21 


0440 




MAZE 


0469 


• 


MA220 


0450 




WO 1 3 


03DD 




WAI38 


OSE4 




MAI 4 


8433 




MAIS 


8457 




HAX61 


0460 




MA 1 62 


8463 


♦ 


MAIN 


83E8 


» 


0VER2A 


8072 


* 


OVER2H 


0071 


» 


0VER2L 


8870 


* 


OVERA1 


8812 




0VERH1 


eon 


* 


0VERL1 


0810 


• 


PARITT 


888C 


* 


PARITY 


OOOB 


# 


RDSOOO 


0515 


• 


READC 


0828 


» 


READN 


8887 


* 


REM08 


0868 


• 


REMD1 


0861 


• 


REHD2 


0062 


• 


REWD3 


0863 


* 


REJ104 


0864 


• 


REM03 


0063 


* 


REMB6 


0066 




REMD7 


8067 


• 


REMOA 


006A 


• 


REMOH 


0869 


* 


REMOL 


0868 




RKCE 


0838 


* 


RNH 


0O6B 


• 


RNL 


0060 


• 


RNM 


O08C 




RURPCH 


ooca 




RURPCL 


OOCB 


• 


RWRPCM 


0OC3 




SERVRC 


808F 




5PUCP 


8024 




SPU8H 


8083 




SPUSK 


0023 




SPUSL 


ooos 


• 


SPUTT 


0818 




5PUVDM 


0004 


• 


SPUVSH 


OO80 




SPUVSL 


ooos 




SPUVUM 


O001 




SPU 


DOFF 


* 


5PWB 


OOC7 


• 


TABLE 


oooe 


• 


TIMR2H 


OOFA 


• 


TIMR2U 


0OF6 




TIMR2M 


OOF9 




TIMRHN 


00F6 


* 


TIMRHO 


00 IB 




TIMRLN 


88F4 


• 


TIMRLO 


0019 




TIMRMN 


OOFS 


* 


T I MR WO 


001 A 


* 


VLFC 


888A 


• 


VLFEC 


0016 


* 


VLFRB 


0009 


• 


VLFTB 


8808 


* 


VLFTH 


8887 


* 


VLFTL 


8006 


• 


VLFXA 


0032 


* 


VLFSCH 


8031 




VLFXL 


8830 


• 


UARPCL 


O0C4 


• 


UARPCM 


OOCS 


• 


URITEH 


0026 


* 


URITEN 


8823 
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CP/M TLCS-47 ABSfeMBLER V2. 2 



LOC OBJ 



LINE 



PAGE 1 
SOURCE STQTEHENT 



1 I- 
B i 

3 1 

4 $ 
3 I 

6 1 

7 f 

a i 

9 r 



7. 1963. 



liovfl.aa* VI. 8 

<TWP4740P> 
vlf cotaaunicatlon . rout irm 



*noii»t 
•list 
296 || 



ROM F 


»«QE NO. 


0 










0010 




297 


org 


MO10 


1 


routine tabla 


0010 




298 














299 | 








•tart bit datact 


0010 


66B2 


300 
301 | 


b 


rO 


1 


0018 


66FG 


302 
303 | 


b 


rat 


1 


Ml bit dvtact 


0014 


6719 


304 
30S | 


b 


rea 


t 


atidras* datact 


eeis 


673E 


306 
307 | 


b 


ret 


I 


coots and dataet 


O018 


67D4 


308 
309 | 


b 


rep 


1 


parity in 


O01A 


67EE 


310 
311 | 


b 


tra 


1 


*aek* or *n*ck' 


001C 


67FA 


312 
313 | 


b 


re»tn 


1 


stop bit in 


0O1E 


6834 


314 
31S | 


b 


r*td 


1 


damy to rcatab 


O0S0 


6838 


316 
317 | 


b ' 


restab 


1 


stop bit in 


0022 


6841 


318 
319 | 


b 


rdd 


t 


data in 


0024 


6871 


320 
321 | 


b 


rdp 


1 


parity in 


O02& 


687F 


322 
323 | 


b 


tdack 


1 


•ack» or *naek* 


0020 


68SS 


324 
323 | 

326 || M 

327 | 


■ b 


rdaat 






O02A 


&8C2 


328 
329 | 


b 


to 


1 


transmit 
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LINE 



339 
331 t 
332 
333 f 
334 
333 | 
336 
337 | 
338 
339 t 
349 
341 | 
348 
343 | 
344 
343 | 
346 
347 | 

346 Mtlltlt 
349 | 



SOURCE STATEMENT 
tdl 
tnai 
rdaay 
tdo 
tp 
tlei 
rtaefc 
tat 
rst 



I data out 

r dstact *mi* 

t dasy to rem 

I data out 

t parity out / 

$ "lei* bit out 

t rsesivs 'aek» 

I out *stop' 

I rsesivs * stop' 



t utii iiiittmiittm imu m m 



org 



330 

331 | 

332 | 

333 ! 

334 |— 

sat 

336 iovfli st 

337 itch 

Ml . 



h»600 



rsgistsr push 



.9 

a* ovwril 

hi, ovarii 



379 |- 
371 
372 

373 t 

374 |- 



ts 

b 



spuvsh, e 

vlfCQl 



rout ins for abnorm 
mod 



CP/M TUCS-47 A8SEHBLER 



LOG 


OBJ 


0O2C 


66EB 


092E 


68F1 


0930 


6909 


0032 


6912 


0034 


6939 


0036 


693E 


0036 


6944 


003A 


6963 


B03C 


6969 



ROW PAGE NO, 
9600 



0600 3396 
0602 3F12 
0694 2919 

339 | 
369 | 
0606 3C1B 361 
0606 3FF6 362 
060Q 3C1A 363 
060C 3PF3 364 
060E 3C19 363 
0610 3FF4 366 

367 | 
366 | 
369 | 

0612 3960 
0614 B3 

al 



373 | 

376 | 

377 | 
0613 39D0 376 

9617 A3 379 

it 

369 | 

9618 3BC0 361 



tivwrl. start 



Id a f tinrho 

st *,ti«rfm 

Id a,ti»n*o 

st *, tisrwn 

Id a,tiMrlo 

st a,tlarln 



ensck soda 

( normal or not ) 



eftsck mods 

( transmit or not ) 



tastp souvsh, 1 
b vlfttlO 



rout ins for tr*nsm 



«ip0B,0 
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CP/H TLCS-47 ASSEMBLER V2.2 



0» 



062D 3CFF 
062F 3FC7 

0631 40 

0632 3FFF 

9634 2ft 



0633- 39D4 
ntmg ? 
0637 6647 

0639 39E4 
063B 6634 

063D 39F1 
063P AE 



U3C 


OBJ 


UINE 


SOURCE 


STATEMENT 




0&1A 


9E 


382 




b 


vlfl00 


tdata -»!• 


O&IB 
061D 


3979 
AD 


383 
384 
38S 


1 


clr 
b 


vlfrb,3 
vlf2&0 


Ito warp 


06 IE 


2F1B 


386 
387 


1 

vifioo* 


Add 


parity, «h»l 


1 parity counter inc 


9620 
0622 


3939 
AD 


388 
389 
390 


i 


Mt 

b 


vlfrb,3 

Vlf200 


Ito warp 






391 
392 


i 
i 


data 


OUt < Vlf010 > 




9623 

e&£9 


3988 
AB 


393 
394 
39S 


i- 

vlf 010s 


tHt 

b 


vlftb,0 
vifon 




9626 


2F1C 


396 
397 


I 


add 


parltt,«h f l 


1 parity count 


0626 


3B7& 


398 
399 


1 


clr 


*©p06,3 


$ vlf out out data » 


1 # 

9&2A 


AD 


4O0 




b 


vlf2O0 


1 to warp 


0628 


3B3& 


401 

402 


1 

vlfOUi 


mm* 


*op06,3 


t vlf output data * 



Marp rout in* ( vlf 200 ) 



Id 
at 



403 | 

404 | 

405 | 

406 i — 
40T vlf 200 I Id 

408 st 

409 | 
410 
411 

412 | 

413 r»t 

414 , 

415 | 

416 | rout ina for 

417 X 

418 I 

419 vlfOOll taatp 

4SO b 
421 t 
422 
423 
424 | 
423 
426 
427 | 



*, apwb 
a,Ch'0 



( vlf008" > 



apuvdia, 1 

b Vlf 002 

tctvtp apuvdm,2 
b vlf093 



taetp 

b 



aouvura, 3 
vlf004 



apw chang ing * 
warp 



1200 bit tiioa cou 

branch on * ymm 9 

10s*c couting ? 
branch on * yaa 1 

framing arror ? 
branch on • y»»» 



ROM PAGE NQo25 

0649 3904 

0642 40 

0643 3A8C 
0643 66AD 



428 vlf 003 l »et 

429 Id 
out 
b 



430 
431 

432 | 

433 1- 



spuvdm, 0 
a f *h»0 
a, %oplc 
vlf 300 



-1200 bit counted 



I cry anabla on 

% tiwar atop 

I to raturn routine 
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PAGE 4 



LOC OBJ 



LINE 



SOURCE STATEMENT 



9647 3954 
ounting' 
0649 3941 

ata* 

064B 3931 

m data* 

064D 3921 
on 

064F 3900 
0651 39S9 

0653 60 



0654 3931 
06S6 3964 
ting* 

0656 3C23 
065A 3F24 

065C 2050 

065E 4P 
065F 3FF6 

0661 47 

0662 3FF5 

0664 4C 

0665 3FF4 

0667 44 

0666 3A6C 



066A 3975 
066C 66AD 



066E 3C16 

0670 D0 

0671 66A3 

0673 3CS3 

0675 DP 

0676 6669 

0676 3BB0 
067A 6698 

067C 40 
0670 3F53 

067T 4F 



434 
435 

436 
437 

438 
439 



441 
442 
443 



445 



447 
446 
449 
459 

451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 

466 
467 
468 
469 
470 
471 
478 
473 
474 
475 
476 
477 
476 
479 
480 
481 
462 
483 



485 | 



elr 


tpuvd*, 1 


I 




elr 


•pUVUM, 8 


f 


elver * priviout 






1 


command naad* 0 


eXr 


•PUVUM, 1 


t 


cl *ar * previous 






1 


connand raq u 1 rs* 




•PUVUM, 2 


t 


•command Inhibit* 


Mt 


•puvsn, 0 


1 


Mt normal mode 


elr 


spuvsh, 1 


1 


Mt rccvlvt mod* 


b 


vl*005 


1 


br-snc-h on 








* sat cry snabl* 










1 




Mt 


•puvuM, 3 


1 


Mt framing trror 


elr 


•puvdM« 2 


1 


clear 9 10m»c eoun 


Id 


a, spuik 




- 


•t 








call 


rice* 






Id 








•t 


a, Martin 






Id 


«4<h*7 






St 


a, tiamn 






Id 


a, £h*c 






•t 


a, t iarln 






Id 


«,Ol*4 






out 


*, «OplC 


1 


libit tjmar satti 


elr 


spuvsl t 3 


1 


l*st intr. a nab la 


b 


vlf300 


1 


to rwt urr» routina 


f raving i 




1 




i Id 


a, vputt 






cwpr 


a,Sh*0 






b 


V 10040 






Id 


a, frtm 






cwpr 


a, Ch* t 






b 


V10060 






ttit 


*ip00 v 0 






b 


V 10050 






Id 


a t £h*0 






•t 


a, fra*. 






Id 


a, *h*f 







ROM PASS NO. 26 
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CP/W TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 



LINE 



PA8E 9 
SOURCE STATEMENT 



0660 3FF6 


487 


mt 


a, tiwrhn 


0682 47 


abb 


Id 


a, «h'7 


0663 3FF5 


489 


st 


a« t inrmn 


0685 4C 


490 


Id 


a v £h* C 


0686 3FF4 


491 


St 


a, t loir In 




492 | 






0688 AD 


493 


b 


Vlf300 




494 | 






0689 3B6© 


495 V10060I 


tsst 


*lp00,0 


068B 98 


496 


b 


v 10039 




*97 f 






0S8C 3971 ■ 


498 


clr 


spuvus, 3 


ror' 






spuvura, 2 


068E 3321 


499 


Mt 


bit* 






fpUVUAi 1 


0690 3951 


500 


clr 


onmand 










• 501 | 






mr* 






tpuvun, 0 




502 | 


clr 


osmand 










503 t 






0692 3950 


504 


clr 


ipuwh, 1 


0694 3900 


505 


svt 


spuvsti* 0 




506 y 






0696 6640 


507 


b 


vlf 005 




508 | 






0698 4F 


509 v 100501 


Id 




0699 3FF6 


510 


St 


a, t isrhn 


069D 3FF3 


511 


St 


t isrtm 




512 | 






069D 3F33 


513 


»* 


a, frsns 




514 | 






069F 4A 


515 


Id 


a t Xh*a 


06A0 3FF4 


516 


St 


a % 1 1 err In 




517 i 






06A2 AD 


518 


b 


vlf300 




319 | 






06A3 40 


320 v 10040s 


Id 


a,Ch*0 


06A4 3F18 


521 


St 


A, Sputt 


06A6 3BC0 


522 I 
523 


tsstp 


%lp00,0 


06A8 AD 


524 


b 


vlf300 




525 ; 






06A9 4F 


526 


Id 


a, «h» f 


06AQ 3FS3 


527 


St 


a, f rsns 




528 i 






06AC 98 


529 


b 


V100S0 




530 | 








531 | 








532 | 


rsturn 


rout ins ( vlf300 ) 










06AD 3C12 


534 vlf300i 


Id 


* v ovsral 


06AF 2910 


535 




hl« ovsrll 




536 | 






06B1 2B 


537 


rwti 






538 f 








339 t 








540 | 


R0 rout Ins 



I clear * f raffling sr 

I %mt * command inhi 

I clssr ' previous c 

I rsquxrss an *mh 

I clssr * prsvious c 

I nssds data' 

f sst rscsiva nods 

I sat normal mods 

t to. ' sst cry snaol 



I 

I * 

* 

I 

; pop rsq&stsr 
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CP/H Tl_CS-*7 ASSEMBLER V2.2 



POSE 6 



uoc 


OBJ 


LINE 






941 






542 






943 






S44 


06B2 


3BC6 


949 


06 B4 

t 


66C2 


546 






547 


06B6 


3935 


946 






949 






S59 


«6B8 


3961 


991 


hibit* 






0&BA 


3944 


352 
953 


96BC 


3B36 


554 






555 
556 






597 


06BE 


CI 


996 


06BF 


E2 


599 






966 


ROM PAGE NO. 27 




eeca 


41 


561 












362 






563 






564 


06C1 


2ft. 


565 






566 






967 






966 


06C2 


3964 


969 


06C4 


69 








•3/1 


06C9 


40 


3/C 


eecs 


3f>6C 


as £ 






■74 

a/* 


®6ca 


61 


979 






976 


06C9 


3940 


977 






976 


06C8 


3994 


979 






366 


06CD 


RA 


961 


anablo* 










562 






563 






564 






569 


06CE 


3C6C 


566 


06D0 


3FP6 


587 




3C6B 


566 


0604 


3FF5 


969 


06D6 


3C6A 


596 


66DB 


3FF4 


591 






592 



SOURCE STATEMENT 

< in start bit > 



tMtp 

b 



»*t 

clr 
clr 



•tart bit 
»ipee,9 



Id 
Id 



id 



spuvsX,3 

spuvuav* 2 

spuvdM, 9 
*©P06,3 
Mt intr. 

l,«h»2 
*,£h»l 



t It mm not 'start 



I aKtomal intr. 

inhibit 

I elaar * command in 



I el*ar • cry anaola 
? port sot 
-I 

f to Rmi rout In* 
f rmnt intr, I bit 



li 



start bit not found 



tost 


spuvos, 0 






b 


reieoo 


1 


cry anabls ? 


Id 


a,£h*B 






out 


a* topic 


1 


timarl stop 


b 


r00001 


1 


to rs warp 


clr 


spuvsn, 0 


1 


to abnormal modv 


tost 


•puvdsi, 1 






b 


r01H0 


{ 


must dataet 'cry 


bit counting 






Id 


4« incoth 






St 


a, t i vrhn 






Id 


a, incotm 






St 


a, tiarwn 






Id 


4 9 incoti 






St 


a, tlvrln 
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CP/M TLCS-47 ASSEMBLER V2.2 



PA6E 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


96DA 


46 


393 




Id 


a, *h' 6 


96DB 


3A6C 


394 




out 


a, *oplc 






S9S 


I 






96DD 


3B36 


996 




sat 


%op9&,3 






5gr7 


% 










396 


1 rwt 


turn 








599 


t 






96DF 


3CC7 


699 


remit lo 


a,sp**b 


96E1 


3FFF 


691 




St 


a, spw 






&92 


i 






06E3 


3C12 


603 




Id 


a, ovaral 


96E3 




694 






hl v ov*r*ll 






693 


r 






06E7 


3B46 


606 




clr 


%op96,0 






637 


i 






96E9 


2B 


698 




rwt l 








609 


t 






06EA 


3C8C 


619 


remei id 


a, incoth 


06 EC 


3FF6 


611 




St 


a, tlm-ftn 


©6EE 


3CBB 


612 




Id 


' a, ineeta 


96F9 


3FF3 


613 




St 


a v tiarun 


©6F2 


3C8A 


614 




Id 


*, lneotl 


96F4 


3FF4 


61S 




St 


a« tiar-ln 






616 


t 






96F6 


44 


617 




Id 


a,«h»4 


96F7 


3A8C 


618 




out 


a«%oplc 






619 


% 






06F9 


3B3& 


629 




sat 


«op9&,3 






621 


i 






B6FB 


9F 


622 




to 


r011li 



06FC 39F9 
96FE 679F 



I 

nniiiHiiiHiuiuinniumnimnn 
1 1 1 n 1 1 1 n 1 1 m 1 1 1 1 m t m m m 1 1 u it 1 1 u 
i 



623 
624 
623 

626 I 

627 t 

626 | 

629 | 

630 ? 

631 | 

632 t 

633 rmit 
634 

633 t 

636 | 

637 | 



Rnl routina 

C in mi bit ) 



tastp 
b 



vlfrb,3 
1*91999 



*data v from ECU 



* command' from ECU 



RDM PAGE N0.2B 










9799 CI 


638 


Id 


h,*h* 1 


1 


9791 E4 


639 


Id 


l.Ch»4 


! 




649 | 








0792 49 


641 


Id 


a,£h»0 




0793 3F1& 


642 


St 


a, vlfac 


1 


claar 












643 « 








0793 3941 


644 


clr 


spuvum, 9 


1 
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U3C OBJ 
0707 3991 



0709 EO0B 
070B 2000 



070D 41 



070C aa 



LINE 



0719 2P10 

87 IB 2E3A 
0710 B4 



071£ 3C09 

0720 07 

0721 3837 




SOURCE STATEMENT 
elr vduvum, 1 



parity * VLF counter 
eloar 



«h»0 t parity 
Sh v 0»vlfe 



rrnnt intr. 
Id a, £h* 1 



•data 



ECU 



nifdi data* 

'praviou* comnand 
rvqulrM an am 



parity count «r 
ft VLF count ar cl 



-I 

t rmxt lntr. lbit t 
t rm w rp 



07»F 


3981 


■ 669 


f-W 10001 


tvst 


vpuvua, 0 






0711 


99 


666 




b 


r»1003 


1 


not naad data 






667 


1 






0712 


C2 


668 




Id 


h,Cn«2 






0713 


ES 


669 




Id 


l,£h»2 


1 


to Rdd rout in* 






670 


1 








0714 


89 


671 




b 


r«10ei 


I 


to parity claar 






672 


1 












673 




not 


nHd 'data* 


t 








674 


t 










0719 


Cl 


679 


n»i003t 


Id 


h,*h» 1 






0716 


EC 


676 




Id 


l T £h*« 


1 


to Ratd rout in* 






677 


1 










0717 
imm 


43 


678 


Id 


a,«h»3 


l 


naxt intr*. 9bit 






679 


1 










0718 


8E 


680 


b 


r«i002 


I 


to u iiarp 






681 


1 












682 


lllltltll Mill Mill tilt II llttf IIMHIIMI 








683 


ii mi tit tn iii mm it I tin it u mint ii ii 








684 


I 














669 


I 











687 | 

688 | 

609 | 

690 reat 

691 | 
692 
693 
694 | 

699 | 

696 | 
697 

698 
699 



Rea rout in* 
f In 



■iva ) 



add vlfc,£h'l 

cm or vlfc, Ch» 3 

b rca000 

addrvaa enaek 

Id a«vlfrb 

r o re a 

and *,fh»7 



vlf count ar 

lncraamant 



vlfc O 3 
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CP/M TLC3-47 ASSEMBLER V2. 2 



POSE 



LOC OBJ 
0723 3T13 

0723 3A2B 

0727 07 

0728 07 

0729 3833 
072B 3802 

0720 3E13 
072F BO 



0730 CI 

0731 £6 

0732 41 



0733 2A 



0734 3C09 

0736 07 

0737 3F09 

0739 B2 



0730 CI 
073B EE 

073C 42 
073D B3 



LINE 

700 

701 | 

702 

703 

704 

703 

706 

707 | 

70B 

709 

710 | 

711 | 
7X2 | 
713 i 
714 
715 
716 t 



SOURCE STATEMENT 



•t 



In 



And 



*ip00,« 

* 

A 

A,£h'3 
a, £h'2 

a, comad 
rcs001 



rmxt intr. 



addr*«A 
matched 



Id 
Id 



717 re*«02i Id 



71B t 

719 | 

720 t 



721 rca003t 

722 | 

723 | ' 

72* % 

723 rc*0O0t 

726 
727 
72B | 
729 



730 | 

731 t- 

732 | 



id 



»t 



073E 2F1A 



733 | 

734 rea00it 
733 

736 | 
737 

738 f 

739 | 
740 
741 
742 
743 
744 | 
743 | 

746 | 

747 | 

748 | 

749 | 

730 | 

731 | 

732 rcf i 

733 $ 



Id 
Id 

Id 



l t *n«6 
a,£h'l 



mhift 

A,virrb 
a 

A*vlfrb 
rc«002 

n»Kt intr. tddrwi 
sin csatehvd 

h t *h f l 
l,th»» 



a, Ch'2 



rcA003 



I Addr«s» In 

I mpu addr*M» 

I «ddrmi chmck NB 



I to Rg* routine 
I na»t intr. Ibit t 



•I 

; «tilft 

I next intr. Ibit t 
•I 



I to R«td 

I n*»t intr. 
6 bit tim 



nmmmiuimmmHinmuMimi 
mnmnimnmuiiiMnmnmim? 

; . 



Rcf routirw 

( in command 



•iv« 



add 



datA «*t 

vlfe,Ch* 1 



VUF count «r 
lncraamamt 
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CP/M TLCS-47 ASSEMBLER V2.2 



PAGE 10 



LOC OBJ LINE 
ROM PAGE NO. 29 



0740 2E7A 

0742 0C 

0743 8F 

0744 SE6A 

0746 BE 

0747 94 



0748 3C09 
074A 07 
074B 3P09 



074D 41 
Lot 



074C 2A 



074F 3C09 
0751 3F14 

0753 83 



0754 3C09 

0756 07 

0757 07 

0758 07 

0759 3831 
075B 3822 
075D 3F1S 



075F 3FFD 
0761 3C14 
0763 3FFC 

0765 4F 

0766 3FFE 

0768 33 

0769 3FE5 
076B 32 
076C 3F27 

076E D0 
076P 0E 



754 
753 
756 
757 
75B 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 



SOURCE STATEMENT 



vlfe,£h»7 
zt 



t*stp 
b 

ciwpr 

tntp 

b 



Id 



•t 



vlfc,£h«8 
zt 

rcf001 



a, vlfrb 
*« vl frp 



769 ref002t Id 



n»Mt intr. 



I 

771 | 

772 | 

773 ref006t 

774 | 

775 | 

776 | 

777 ref000t 
778 

779 | 
780 

781 | 

782 | 

783 | 

784 ref00it 
785 

786 
787 
786 
789 
790 

791 | 

792 | 

793 t 
794 
795 
796 
797 
798 
799 | 
600 
801 
602 
803 
804 | 
80S 
806 



Id 



read coamnd lo 
*« vlfrb 



I branch on 

COmratnd hi 



I branch or* 

r»atf function 

I 
f 

I data mmt 

-I 

I naxt intr. Ibit 



Id 



»ad eeamand hi 
a« vlfrb 



and a, C0O0* t> 

or «, £00 i«b 

•t a, COIMBAh 

r»ad , writ* 



I to n**t intr. 



at 
Id 
at 

Id 



Idl 
st 
Idh 
at 



*, den 
a, coamal 

a, del 
a, *h»f 
a* dch 

a,0dc 
a, tvritvn 



a* rtadn 



a 9 £h'0 
taatp zt 
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CP/H TLCS-+7 ASSEMBLER V2.8 

POSE 11 



LOC OBJ 


LINE 90URCE 


STATEMENT 


____ nrt 

07/0 BC 


too t 


D 


rcf 100 




eea i 








809 t rm*4 c 


■uiw land 






810 | 




• 




an 


Mt 


spuvum, 0 


■no raw o«*« 










818 | 










Id 


a,«h # 0 


0774 3F2S 


814 


st 


a, rsadc 


** 










813 | 








816 | 


out 


•mark' t 




817 | 




rtsxt addrsss 




818 | 






0776 3B76 


819 rcfOTSl 


elr 


%op®6, 3 




830 | 






07T8 CI 


821 


Id 




0779 EB 


BZ2 


Id 


i v sh»a 




823 | 






077ft 


624 


Id 


a,£h*0 




623 | 








826 | 






077B BE 


827 


b 


rcf 006 


• 


628 ( 








829 | 


writs tuwtnd 7 




630 | 






077C 3C23 


831 reflTOl 


Id 


a, writsn 


077E DO 


632 


cwpr 


a,£h'0 


077F 0E 


833 


tMtp 


If 


ROM PAGE NO. 30 






07B0 6776 


834 


b 


refC03 




833 | 








836 | 


writ* cowmand 




837 f 






0788 OF 


638 


ctnpr 


a, *h* f 


0763 0£ 


839 


tMtp 


zf 


0784 B3 


840 


b 


refill 




841 | 






0763 3914 


842 


Mt 


ipuvda* 1 


and rsquirs 










643 1 






0787 2D1D 


644 


St 


Oi*l v lelcot 




849 r 






0769 DI 


846 


empr 


a, £0091b 


078ft 98 


647 


b 


refi20 


i 


846 | 








649 | 








830 | r»ad 


sou status eotsmand 




831 | 






078B 41 


852 


Id 


a 9 Ch* 1 


076C 3F24 


633 


st 


a, spucp 




634 | 




a, spusL 


078E 3CB8 


833 


Id 


0790 3F06 


836 


st 


a.vlftl 


0798 3C03 


837 


Id 


a* sousn 


0794 3F07 


838 


st 


a, vlfth 



t rwtsd not- rvading 
I sst previous cornm 
I rsading count mr s 
I 

I out ♦mark* 

I to Rep rout ins 

I naxt intr. 1/2 
bit tics* 

I to rs n arp rout in 
M 



I to Rep rout ins 
— I 

%• conditional poll 
t sst prsvious cornm 
answer 

I * rsad dsvic* data 
command 
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CP/M TLCS-47 ASSEMBLER VS. 8 

PAGE XZ 



LDC OBJ LINE SOURCE STATEMENT 

859 | 

0796 6776 860 b 



861 | 

862 | 

863 | rsad dsvic*- d«t« eoMMnd 

864 | 

865 f 



9798 


3C42 


866 


rcf 1201 


id 


A. fc»St01 


079A 


3F06 


867 




st 


*, vlftl 


079C 


3C43 


868 




Id 


*, ksstOh 


079E 


3F07 


869 




St 


s, vlfth 






870 


1 




OTP* 


3C23 


671 




id 


a, spusk 




ACT 


B7B 




ttttp 


xf 


07A3 


AE 


873 




b 


rcfl21 






874 


I 






07A4 


3F24 


873 




st 


s, spucp 


07 A6 


40 


876 




Id 


*«£ti'0 


07A7 


3F17 


87T 




st 


*• spuff 






676 


1 






07O9 


44 


879 


rcf 122 1 


Id 


*,«h«4 


07AA 


3F26 






St 


a, writsft 






881 


t 






07AC 


6776 


888 




b 


rcf 009 






883 


1 






07AE 


88 


884 


rcf 121 i 


inc 


• 


07AF 


3F24 


889 




St 


*• spucp 


87B1 


4P 


886 




Id 




07B2 


3F17 


887 
688 




St 


«. seuff 


8794 


A9 


889 


1 


b 


reflEg 






898 


t 










891 


1 condition*) 


pell 






692 


1 






97B9 


3C42 


893 


rcf 110i 


Id 


s, wsstei 


07B7 


3F06 


894 




St 


4, Vlftl 


07B9 


3C43 


69S 




id 


4, ksst0n 


87B9 


3F07 


896 




St 


a, vlfth 






697 


1 






07BO 


41 


896 




Id 


*»*h»l 


07BE 


3F0D 


699 




St 


4, lCiCOt 


ROW PASS NO* 31 










O7C0 


3F24 


908 




St 


4. SPUCP 






901 


t 






87C2 


3B76 


908 




clr 


*op06,3 






903 


1 






07C4 


3914 


984 

90S 




sst 


souvdm, 1 


07C6 


3C23 


90fi 


t 


Id 


a, mpumk 


87C8 




907 




ttttp 


xf 


87C9 


BF 


908 
90S 




b 


refill 


87CA 


40 


919 


1 


Id 


a,£h'0 



f no ksy *ti-ok» 



I data in 
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CP/M TLC3-*7 ASSEMBLER V2. 2 



PAGE 



13 



LQC OBJ 

07CB 3F17 
07CD 6776 

07CF 4F 
07D0 3F17 
0702 6776 



07D4 39CB 
07D6 A9 

0707 3C23 
07D9 DF 
07DA Al 
ell 

37DB 2E0F 
07DD Al 

07OE 3954 
ind 



07E0 A9 
07E1 3948 

07E3 3910 



07E3 CI 
©7E6 EA 



07E7 AO 



07E6 2A 



07E9 3921 
bit' 

07EB 3908 
07ED 
07ED A3 



LINE 
911 

912 

913 f 

914 refill t 
913 

916 
917 | 
910 1 

919 | 

920 | 

921 I 

922 | 

923 | 

924 reoi 
923 

926 | 
927 
928 
929 

930 I 
931 
932 
933 | 
934 



SOURCE STATEMENT 



•t 

b 

Id 
st 
b 



a, a puff 
rcf003 

a, th»f 
a, apuf f 

rcfO03 



Rep rout int 



ta 

b 



elr 



939 1 

936 b 

937 i 

938 rep 100 I clr 

939 | 

940 | 

941 | 

9*2 ret>003i sat 

943 I 

944 | 

945 i 

946 rep004i Id 

947 Id 

948 | 

949 Id 
990 | 

931 | 

932 | 

933 rwt 

934 | 

933 t ■ 

956 | 



»tp parity, 0 

rcpeew 

Id *,wr*tam 
etopr a t «h*f 
b re olOO 



•arvrc, £h' 0 

re pi 00 

BDUVdHM 1 



rcp000 

vlftb,0 

sod* chang* 

ipuv«h| 1 

naxt intr. 

h, *h» 1 
l f £h»a 

a,Ch'0 



parity 

937 rcp000i sat spuvum,2 



I no Uaystroka 



1 

> I 
1 



I parity arror 

I not conditional p 

I data In 

I claar prwioua eo 
naad ana war bit 

t sand * aek* 
-I 

I eh an g a mods 

to •transmit* 

-I 



I to Tra rout ina 
I naxt intr. 1/2 bi 
tins 



I sat 1 command infti 



999 ' sat vlftb.0 I 'nack' 

960 

9S1 b rcp003 I 

962 | 

963 f 

964 1 1 1 n 1 1 m m m i u i f in « 1 m u i n ii m 1 1 1 1 « i 
963 mi it tit iih ii im »i it it iii it""" i 
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CP/M TLC9-47 ASSEMBLER V2.E 



wot 



14 



LOC OBJ 



07EE 3990 

07F0 39E1 
07F2 B7 



LINE 

966 | 

967 ,_4 

968 | 

969 | 

979 | 

971 | 

972 | 

973 | 

974 trat 

975 | 
976 
977 

976 | 



SOURCE STATEMENT 



Tr« 



clr 



mod* ehangm 
ipuvth, 1 



t wot p apy vum, 2 
b traOOO 



I mod* ehango 

to rtctivt mod* 

I branch on 

• command inhibit 



67F3 CI 
07F4 EC 

07FS 4S 



07F6 2ft 



07F7 C2 
07F8 E0 

07F9 89 



07FA 39B9 
07FC 6620 



07FE 3C27 



979 
960 
961 
962 
963 
964 
989 
966 
967 
986 
969 
990 
991 
992 
993 
994 
999 
996 
997 
996 
999 
1080 
1001 
1002 
1003 
1004 
10O9 



Id 
Id 



tr«OOH Id 

I 

t 

I 

t 



n»Mt intr. 

h,Xh» 1 
l,«h*c 



I to Rcstn routinv 

% rwKt intr. 

bit tin* 



1 

I. 

I 
t 

traOOOt 



Id 
Id 



n»nt intr. 

in parity 

h t «h'8 
l,Cn»0 

tr*001 



I to Rcatab routine 



MIIIM 
lllllll 
I 

I 

I 

I 

I 
t 



II II I 111 Mill I II III III! till llfl III 
II llllll I Ml I III! lllllll Mill 1 1 III 



routinv 



1007 
1008 
1009 
1010 
1011 
1012 



atm 



ttflt 



Id 



vlfrb t 3 
rcstnO 

road ? 

a, roadn 



I framing arror 
-I 



ROM PAGE NO. 32 

0800 DO 
0601 OE 
97 



1013 
1014 
1019 
1616 | 



taatp 

b 



a, £O800b 
rcstnl 



branch on 

road contman 



1017 | road or writ* command 
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CP/n TUCS-47 ASSEMBLER VS. 3 



LOC 


OBJ 


LINE 






1018 


0803 


3940 


1019 






1020 






1021 






1022 


0803 


3914 


1023 


on 










1024 


eao7 


42 


1023 


0808 


3FF6 


1026 


080ft 


4C 


1027 


080B 


3FF3 


1028 


080D 


4F 


1029 


080E 


3FF4 


1030 






1031 


0810 


46 


1032 


0811 


3A8C 


1033 






1034 






1033 




w 


1038 


0813 


3979 


1037 






1038 






1039 






1040 


0813 


6&DF 


1041 






1 AAA 


0817 




1043 


0813 


D0 


1044 


WOlH 


01 














1047 






1 AAA 








081B 




4 DMA 






10S1 


081D 


3934 


1032 






1033 


OBiF 


93 


1034 






1033 






1038 






1037 


0850 


3940 


1038 






1039 


©822 


3931 


1060 






1081 


0824 


4F 


1062 


0823 


3F53 


1083 


0827 


3FF6 


1064 


0829 


3FF3 


1063 






1066 


082B 


4A 


1067 


0S2C 


3FF4 


1068 






1069 


082E 


3B36 


1070 






1071 


0830 


93 


1072 



PASE 13 
SOURCE STATEMENT 

i clr spuvsh, 0 
1200 bit tiMf cm 



1023 rcstn2t »*t 



spuvdn, 1 



Id 


a, £h*S 


St 


a, t iwr+m 


Id 


a,fh'e 


mt 


a 9 t iur nn 


Id 


a,£h'f 


St 


a,ti«rln 


Id 


a,Ch'B 


out 


a,%ople 



I 

I 

f 

re*tn3i clr 
I 



a-xtamal intr. anaola 
spuvsl, 3 
rttum 
r0ilii 
a*«ritan 



I 

rcstnl i Id 

ctn pr 
b rcstn7 

I 
I 

I cotnind and ad 
I 

f 

I 

I 

I- 
t 



clr 



rcatn0t clr 
I 

sat 



Id 
■t 
st 

St 

Id 
st 

%mt 

b 



spuvsn« 0 

spuvdat, 3 
rcstn3 
framing 

spuvsh, 0 
spuvum* 3 

r 

a, fran* 

a, timrhn 
a 9 t ianm 

a, *h*a 
a v tiwrln 

*ep06,3 

rcstn3 



I to abnormal mods 
"I 

I ■ 1200 bit timsr » 



I branch cm 

wit* comaand 



t to abnormal modt 
t * eooaand ■xtcutt' 
I to rtturn 
-I 

I to abnormal noai 
; f i-aming error 



I to rsturr* 
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CP/n TLC3-47 ASSEMBLER V2. 2 



PAGE 



16 



LOC OBJ 



LINE 



SOURCE STATEMENT 



0831 3910 
0833 83 



0834 C8 

0835 E8 



0836 45 



0837 2A 



0838 39B9 
083A AO 

0838 3940 

OB3D 3975 
ftbla 

083F 66DF 



1073 t 

1074 re*tn7i itt »puv«h, 1 

1075 b rcvtnft 

1076 | 

1077 MMMMMIIMIMMMMMMMMMMMHM 

1078 MMMMIMMMMMMMMMtM lllllllff It 

1079 | 

1080 | i 

1081 | Ratd t daay routine > | 

1082 r , 

1083 | 

1084 | 

1085 | 



I to transmit modm 



id 
Id 

Id 



1086 | 

1087 ratdi 
1088 
1089 t 
1090 
1091 | 
1098 % 
1093 | 
1094 
1095 | 
1096 
1097 
1098 
1099 

1100 

1101 
1108 

1103 t 

1104 | 

1105 | 

1106 mtabl tnt 

1107 b 

1108 t 



next intr. 

h,Ch'2 
l,£ft>0 

a,Ch>5 



t to Re* tab 

t rmxt intr. 
11 bit tin 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Mil It II tltllllll II I III III III II I I HI III II 
I 

I I 
I Restab | 
, 1 

I 



ena>ek step bit 

vlfrb t 3 
rcstnO 



1109 rcfUh 

me i 
mi 



1112 | 
1113 

1114 | 

1115 | 

1116 t- 

1117 | 
1116 |- 

1119 i 

1120 | 



clr 



elr 



•puv«h, 0 



SPUVBl, 3 



rOllll 



I franxnfl trror 

I to ADnormal mod* 

1 external intr» an 



I rtturn 



Rdd < data rKiivi ) 



ROM PAGE NO. 33 • 



0841 2E3A 

0843 0E 

0844 98 



1181 rdd i 
1182 
1123 
1124 t 



ewpr vlfe*£h»3 

tMtD Zf 

b rddOOO 



t data 1 *at 
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CP/W TLCS-47 ASBEMBLER V2. 2 



pass 



17 



LOG OBJ 

08*3 2E7A 
0847 A8 



0848 3C2B 
084A es 
084B 3821 
084D 31 
0B4E CB 
©84F 3C09 

0851 0F 

0852 3B7S 



085* C2 
0852 E4 

0856 40 



08S7 2ft 



LINE 

1125 

1126 

1127 | 

112B 1 

1129 | 

1130 

1131 

1132 

1133 

1134 

1133 

1136 

1137 | 

1138 

1139 | 

1140 | 

1141 | 
1142 
1143 
1144 | 
1145 

1146 t 

1147 | 
1146 \ 
1149 



SOURCE STATEMENT 



cinpr* 
b 

data b Mt 

Id 

role 
or- 

HCh ' 

Id 
Id 
st 

clr 



^lfc,«h»7 
rdd001 



a, rsadc 
* 

a, £0001b 
•.I 

h,£h'8 
A,vlfrb 
a, 9nl 



«op06,3 



to Rdp rout in* 



Id 
Id 



Id 



ri warp 



1150 rtfd002t r«t 

1151 | 

1152 | data in 



h f «h* 2 
l,Ch*% 

a,£h'0 







1153 


f 






0858 


2F1A 


1154 
1155 


rdd090s 
1 


add 


vlfc,*h»l 


085A 


3C2B 


1156 




Id 


a* rsade 


085C 


05 


1157 




role 


a 


0S5D 


383E 


1158 




and 


a, CI 110b 


085F 


31 


1159 




itch 




0860 


CB 


1160 




Id 


h,£h*8 


0861 


3C09 


1161 




Id 


a, vlfrb 


0863 


0F 


1162 
1163 


t 


St 


a,9hl 


0864 


41 


1164 




Id 


a t £h' 1 


0865 


C2 


1165 




Id 


h,Ch*2 


0866 


E2 


1166 
1167 


1 


Id 


l,*h»2 


0867 


97 


1166 
1169 
1170 
1171 


1 

t shift 
f 


b 


rdd002 


0868 


2F1A 


1172 
1173 


rdd001t 
? 


add 


vlfc,«h*l 


0B6A 


3C09 


1174 




Id 


a, vlfrb 


0S6C 


07 


1175 




rorc 


a 


086D 


3F09 


1176 
1177 


1 


St 


a, vlfrb 


086F 


41 


1178 
1179 


1 


Id 


a,£h*l 



I data in 
I out ' mark* 



I to Rdp 

I n»Kt intr» 
* 1/2 bit tin 



f data in 



I to Pttum 



I vlf counts 
incrsass 



I shift 
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CP/H TLCS-47 ASSEMBLER V2. Z 



PASS 



IS 



UJC OBJ 
0870 97 



LINE 



0671 39CB 

0673 BC 

0674 3946 
0676 3910 



0876 C2 
0879 E6 

067A 40 



067B 2ft 

OS7C 3908 
087E B6 



067F 39S0 



SOURCE STATEMENT 
» rdd002 



1180 

1161 | 

1162 tllMMHUHUHUIUMiiniiMMlMitM 
1164 | l,Mn,,,,,M,,,,MM, «>»"«IIIHl|IM|| 

U63 | — — _ 

1186 | Rdp < parity bit > , 
HB7 I _ : 

1188 f ' 

1189 | 



I to return 



1190 rdpt 
1191 
1192 | 
1193 
1194 f 

1199 rdpOOli 



twtp 
b 

elr 
sat 



parity, 9 
rdpOOO 

vlrtb,0 

■puvth t 1 



1196 | 

1197 | to Tdaek routine 
1196 i 

1*99 id h v £h*2 

12" Id l,£h*fi 

1201 t 

1202 id 

1293 f 



a,£h'0 



I parity ar ror 

I Mt »ack» 

I set to transmit m 



t to Tdaek 

I next intr. 1/2 bit 
tin 



1204 | 

1293 | 
1206 

1297 | 

iees i »«t • 

1299 | 

1210 rdpOOOl 

1211 | 
1212 
1213 
1214 
1213 . 

1216 | 

1217 | 

1218 | 

1219 t 

1220 | 

1221 | 



irp 



rk» 



vlftb,0 
rooOOl 



Mf HIIUlllllMllttl till lift ft III I tin M 

miHutm mint timtitiiif tumuli 



I set 'rack' 
t to return 







1223 


1 








1224 


1 


to Rdast 






1223 


1 






HQ* PAGE 


NO. 34 • 








6861 C2 


1226 




Id 




0662 E6 


1227 




id 






1228 


t 






0663 4S 


1229 




Id 






1230 


1 








1231 


1 





Tdaek out f ' aek* or *nack* 



elr spuvsM, 1 



h,Ch*2 
l,Ch'6 



I to raeaiva mod* 



t to Rdaat 

I na*t intr. 
11 bit tin 
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CP/M TLCS-47 ASSEMBLER V2.8 



POSE 



19 



ntfitand nssd 

08A8 3940 

08PA 3973 

08AC 660F 

08AE 3C16 
0BB0 08 



LOG 


OBJ 


LINE 


SOURCE 


STATEMENT 








1833 


1 










8A 


1833 




rat 










1834 


1 












1239 


I 












1836 


1 






1 






1837 


1 


RdAft 


( stop bit ) 


1 






1838 








% 






1839 


1 












1840 


1 








0885 




1841 


rdast I 


ttft 


vlrrb»3 




06 87 




1848 




b 


rcstn0 


| 






1843 


1 








8889 


39C6 






tntp 


vlftb« 0 




08BB 


PE 


1845 




b 


rdast* 










f 








088C 


3CS8 


1847 


rdast6i 


Id 


a, raade 




0S8E 


08 


lc**o 




ine . 


* 




Boor 


■St" CCS 


1349 




*t 


a, rtadc 




0891 


3E37 


1830 




Ctnpr 


a, rtadn 




0893 


0E 


1831 




tSStp 


zf 




0694 


A* 


1838 




b 


rdast 3 


f 






1833 


f 












1834 


1 again 












1835 


t 


1200 1 


bit tiasm start 








1836 


1 








0893 


48 


1837 




Id 


a«£h'8 




0896 


3FF6 


1838 




«t 


a, tiarhn 




0698 


4C 


1239 




Id 


a v £h'c 




0899 


3FF3 


I860 




«t 






089B 


4F 


1861 




Id 






0S9C 


3FF4 


1868 




■t 


a, tiarln 








1863 


« 








089E 


48 


1364 




Id 


a.fh'B 




089F 


3A8C 


1863 




out 


a, Kople 


1 






1866 


1 








08A1 


3914 


1867 




Mt 


spuvda, 1 


1 






1368 


1 








08A3 


OS 


1869 




b 


rdast 1 








1270 


1 












1871 


1 sat • 


contsand axaeut* bit * 








1878 


t 








08A4 


3934 


1873 


rdast 3 i 


Mt 


spuvdm, 3 


t 






1874 


1 








0806 


39*1 


1873 




elr 


tpuvus, 0 


f 



1876 f 

1877 | to return 

1878 | 

1879 rdast It elr 
18B0 | 

1881 elr 
1888 | 

1883 b 

1884 | 

1883 rdast 4 t Id 
1886 ine 



spuvsn, 0 
souvsl, 3 
r0UU 
a, vl f ac 



I *top bit 



t tha and 



I tiraar start 



data bit 

\ to abnormal mod* 
I 1* st intr. tnablv 
I r*tum 



01 67237 



137 



CP/N TLCS-47 ASSEMBLER V2.2 

PfiSE 20 



uoc 


OBJ 


LINE 




SOURCE 


STATEMENT 


08B1 


3FX6 


J 287 






a, vlfae 






1388 


t 






B8B3 


D3 


1269 




CMpf* 


a,£h»3 


08B4 


BB 


1290 




b 


rdastS 






1291 


1 






08B3 


3984 


1292 




svt 


spuvdsi, 2 


0887 


3B36 


1293 




•at 


%op06,3 


08B9 


69B6 


1294 




b 


rst004 






1233 


1 






0888 


3C28 


1298 


rdastSi 


Id 




08BD 


09 


1297 




dac 


* 


08BE 


3FEB 


1298 




st 


a, rsade 






1299 


t 





ROM P06E NO. 35 



08C0 688C 1300 b roast 6 

1301 | 

1302 | 

1303 | 

1304 | T9 rout In* 

1305 |* — 

1308 | 

1307 | 

1308 | start bit ? 

1309 | 



98C2 


3BC0 


1310 


t&i 


tostp 


*1O00,0 
t00000 






06C4 


94 


1311 




b 


1 


not start bit 






1312 


1 










0BC3 


3939 


1313 




sat 


spuvsl, 3 


1 


axtarnal lntr> 






1314 


1 








disabla 


B8C7 


40 


131 S 




Id 


a,Ch'0 






08C8 


3P0C 


1318 




St 


a* paritt 


1 


transmit parity 






1317 


t 






rmmmt 


08CA 


3CB& 


1318 




Id 


a,vlftl 






08CC 


3FOB 


1319 




St 


a, vlftb 


1 


transmit data in 






1320 


1 








08CE 


3B76 


1321 




elr 


*op0S,3 


< 


out 'mark' 






1322 


1 














2323 


1 














1324 


I n»Mt 


intr. 












132S 


1 










08D0 


C2 


1328 




Id 


h,£h»2 






08B1 


EC 


1327 




Id 


1, Ch*e 


1 


to Tdl routine 






1328 


I 










08XK3 


40 


1329 




Id 


a, £h* 0 


t 


1/2 bit *im» 






1330 


1 














1331 


1 rs-wa 


rp 












1332 


1 










0803 


2A 


1333 




rat 












1334 


1 














1333 


1 














1336 


t start 


bit «ri 


•or 










1337 


1 










0804 


3914 


1338 


t00088* 


•at 


mpuvdm, 1 


1 


* 1208 bit count ir 



0* 
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CP/M TLCB-47 ASSEMBLER V2. 2 



PAGE 21 



LOC OBJ 
08D6 3940 

0BD6 3B36 



LINE 



SOURCE STATEMENT 



08DA 
08 DC 
9BDE 
08EB 
0BE2 
OBE4 



3C8C 
3FF6 
3C8B 
3FF5 
3CSA 
3FF4 



08E6 Ad 
0BE7 3A8C 
ntinus* 



0BE9 66DF 



0BEB 3930 



08 ED C2 
0BEE EE 



0BF0 2A 



1339 l 

1340 elr 

1341 t 

1342 | out 'spacs' 

1343 | 
1344 
1343 | 
1346 | 



1347 | 

1346 

1349 

135© 

13S1 

13S2 

1353 

13S4 | 

1355 

1336 



12(50 bit tin 



spuvsh, 0 

*op0G,3 
r continu* 



I abnormal mod* 



I out • »p*c» f 



Id 


a, Incoth 


»t 


a, t isrhn 


Id 


a, lncot*) 


St 


a, tim-tm 


Id 


a, incotl 


St 


a, t inrln 


Id 


a t *h»B 


out 


a, people 



1357 | 

1358 | 

1359 f 

1360 | 
1361 

1362 | 

1363 | 

1364 | 

1365 | 

1366 | 

1367 | 
136B | 
1369 | 
1370 



rttum 



rami 



Tdl 



rout ins 



Is Changs 

elr 



1371 tdl» 

137a i 

1373 | nsnt intr, 

1374 | 
1375 
1376 
1377 | 
137B 



Id 
Id 

Id 



spuvsn, 1 



h,*h»2 
1, £h's 

a,*h»0 



1379 | 

1380 | 

1381 | rs-warp 

1382 | 
13B3 
13B4 
1385 
13B6 

1387 | 

1388 t 

1389 | 

1390 | 

1391 | 

1392 f 

1393 | command ? 



I 1200 bit timsr co 



I rtcitvt moss 



I to Trsi 

I rmxt intr, 1/2 bit 
tims 



t 

rst 

f 

HiiiuniiUHuiiiiiinuMUiuniiMi 
mmmmmmmmmmmm iminmmini 
i 

i — 1 



Trmi rout ins 
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CP/M TLCS-47 ASSEMBLER V2.2 



POSE 





OBJ 


IT kip 




SOURCE 












1394 


1 










0BF1 


3989 


1399 


trait 


tttt 


vlfrb,3 


t 




06F3 


6993 


1396 




b 


trai00 


t 


coawnd 






1397 


1 














1396 


t navt 


data 












1399 


1 










08F3 


39X0 


1400 




itt 


apuvan, 1 


t 


to tranamit 






1401 


1 










©8F7 


3C98 


1402 




Id 


a,vlftb 






00F9 


07 


1493 




rorc 


• 






08F« 


3F08 


1404 




at 


a,vlftb 


1 


data a»t 






1403 


1 










0QFC 


♦I 


1406 




Id 


*,Ch'l 






eSFD 


3F0R 


1407 




at 


*,vlfc 


f 


counter* Mt 






1406 


t 














1409 


I rmnt 


intr. 












1410 


1 










OBFF 


C3 


1411 




Id 


h, Oi»3 







PftOE NO* 36 
E2 



0901 41 



0963 
0903 



3B36 

C3 

E0 



0907 40 



0906 62 



0909 
090A 
090C 



3F0B 
3F0A 



1412 
1413 
1414 
1413 
1416 
1417 
1416 
1419 
1420 
1421 
1482 
1423 
1424 
1423 
1426 
1427 
1426 
1429 
1430 
1431 
1432 
1433 
1434 
1433 
1436 
1437 
1436 
1439 



Id 

I 

Id 

1 

I r u m rp 
I 

traieit rat 

I 

t 

t 

trai00t aat 
id 
Id 

I 

id 
b 



l v fh'2 

4,*1 



■nd racaivad 



*op06,3 
h, «h»3 
l«Ch"0 

a»Ch»0 



• traiOi 



I to Tdo 

t naxt intr. 1 bit 
tiaa 



t out ■ apaca' 

I to Rdawym 

I naxt intr. 1/2 bit 
tiraa 



I to 



irp 



IMMIIMI IIMMIMIMMMMM Ml MM MM 
MtlMMMMIMMMIMIIM MMMM III Mil 
t 

f ■ 1 

I Rdaayal rout ina | 
, . , 

I 
I 

1441 | parityi countar clvar 

1442 | 

1443 rd*Myt Id *««h'0 

1444 st a, parity 

1443 at a, vlfe 



1 counter cl ear 
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PAGE 23 



LOC OBJ 



090E CI 
090F E4 

8910 40 



0911 2fl 



LINE 



SOURCE STATEMENT 



0912 2E3A 
0914 0E 
0919 A3 

0916 2E7A 
091B 0E 
0919 AB 



0910 3C08 
091C 07 
091S 3F0B 



091F 2F1A 



0921 41 

tlNM 



092S 2A 



0923 3C07 
0923 3F0B 
laea 

0927 9P 



1446 | 

1447 | n»*t intr. 



1446 | 
1449 
1430 
14S1 
1432 



Id h,*h»i 
Id i t «h»4 

Id *,£h'0 



1433 t 

1494 | 

1433 | 
1436 
1437 
143d 
1439 

1460 | 

1461 | 

1462 f 

1463 I 

1464 | 
1463 | 

1466 ; eountar ? 

1467 | 
1466 tdot 



I to Rea 

I na*t intr. 1/2 bi 
tin* 



rat 

in i if uitmiiuiMiiiiMti if im mn 11 

mi tun ii 1 1 in tit it iiim unit i h fin tft 

i • 

> — 1 



Tde 



1469 
1470 
1471 1 
1472 
1473 
1474 
1473 | 

1476 | data sat 



e wp r 

tMtp 



routlna 



vlf c, *h* 3 



tntp 
b 



1477 
1476 
1479 
14B0 



id 



at 



vlfe,£h»7 

Tf 

tdo0«l 



a.vlftb 
a 

a, vlftb 



1461 | 

1462 f count ar incrawa 

1463 | 

1464 tdo002i add vlfc,£h*l 
1463 | 

1466 | naxt lntr. 



1467 i 
1466^ 



id 



a,Ch» 1 



1469 | 

1490 | 

1491 | 

1492 | 

1493 r«t 

1494 | 

1493 | eountar aqual 3 

1496 | 

1497 tdo0O0i Id • t vlfth 
1496 »t a, vlftb 



1499 | 
1300 



I rtaxt data mmt 



t parity sat 



data sat 



no chang • addrtti 
t n»*t intr. 1 bit 



tdo002 



I transmit data rep 
I to ra-warp 
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POSE 84 



LOC OBJ 



©928 3C0C 
092A 3F08 



092C C3 
0920 E4 

092E 41 



092F a« 



LINE 



SOURCE STATEMENT 



0939 3C0D 
0932 3E24 
0934 BB 



093S 390S 



0937 C3 

0938 E6 



0939 40 



it 



093A 2A 



093B 3946 
093D B7 



1501 | 

1502 | count or aqual 7 
1903 I 

1504 tdoOOlt Id a.parltt 

1503 «t a,vlftb 

1506 1 

1507 \ rmxt intr. 

1508 | 



I parity data 



in 



1509 
1510 
1511 | 
1512 

1513 | 

1514 | 
1315 | 
1516 
1517 
1518 
1519 

1520 | 

1521 | 

1522 | 



Id 
Id 

Id 

irp 



h v th'3 
l t £h"4 

a«£h*l 



I to Tp 
I n»Kt 



intr. 1 
timv 



bit 



rot 

I 

II IIIU till Hit II HUM III lift 1 1 1 III It Ml 
lilt 1 1 1 Ml) UMIIUH M III U 1 1 1 I ItlUlt 11 
I 



Tp 



rout in* 



Id 

cwpr 
b 



a« lcieot 
*, apucp 

tp0000 



1523 | — 

1524 | 

1525 | 

1526 tpi 
1527 
1528 
1329 | 

1530 | lei counter equals * 

1531 | 

1532 svt vlftb,0 

1533 | 

1534 | to Tlcl routlno 

1535 | 

1536 tp0001t Id h,*h f 3 

1537 Id l,£h'6 

1538 | 

1539 Id a, fih» 0 



apuep* 



irp 



1540 | 

1541 | 

1542 | 
1543 
1544 | 
1345 | 

1546 | 

1547 | 

1548 tp0000t clr 

1549 | 
1558 
1551 
1552 
1553 
1534 | 
1555 | 



noKt data ' 1' 

to Tlci 

r*»xt intr. 1/2 
tiwo 



lei count or not OQual ' apuep' 
vlftb,0 

tD000t 

• 

mi tut intuit 1 tit until mini ii mi i 
imMinnnnMiiHiiitimMmmim 

i 



I rwxt data *0» 
I to rat urn 
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CP/M TLCS-47 ASSEMBLER V2.2 



PASE 



LOC OBJ 



093E 3930 



Tlei 



LINE 

1956 f 

1357 i 

1556 t 

1359 | 

1560 tlcii 

1361 | 

1362 | 

1563 | next irttr. 

1364 | 



SOURCE STATEMENT 



elr 



routine 



spuvmh, 1 



I to receive mod* 



ROM PAGE NO. 37 

0940 C3 

0941 E8 

0948 40 



0943 2A 



0944 3910 

0946 39F9 
0946 OB 



0949 3BF6 
094B 94 

094C 3948 

094E 3951 

an anewer* 



0950 C3 
0931 EA 



0953 40 




h,Ch»3 
l f £h»8 

a, £ft* 0 



I to Rtack 
I n»Kt intr. 1/2 bi 
tlm* 



1374 r 
1573 | 
1576 || 
15T7 if 
1378 | 

1579 | 

1580 | 

1581 | 

1582 i 
1563 | 
1584 rtaekt 

1583 | 
1586 
1387 
1588 



I lit If lit lilt Wit IMf till tilt Itttlttt I I 

tin tint tut t nut wnui unit nit i it 

i 



Rt*ek routine 



wt »puv*n» 1 



I to t ran mm it mod* 



tm 

b 



mtp 



1588 | 

1589 | 'ack* from ECU 

1590 | 



vlfro,3 
rt*ek« 



'nack* from ECU 



1590 
1591 
1592 
1393 | 
1594 
1595 | 
1596 
1597 | 



ttttp %ip06,3 

b rtaekl 

clr vlftb,0 

elr spuvua, 1 



1598 | 

1399 | next intr. 



1600 t 

1601 rtack£» 
1602 

1603 | 
1604 



Id 
Id 

id 



h, *h»3 
l,£h'a 

a, sn*0 



1605 i 

1606 | 

1607 | re-warp 



lei counttr 
equal * spucp* 

transmit data 
equal »0» 

clear ■ prsviouc 
command reauirs 



I to T«t 

I rmxt lntr. 1/2 bi 
time 
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CP/H TLCS-47 D8SEMBLER VZ.Z 



LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 






l&ea 


1 








0933 




1609 






rmt 








1610 


1 












1611 


rtaekit 


•vt 


vlftb.O 






1612 


• 








0936 


3914 


1613 






ttt 


vpuvdM, 1 






1614 


t 












1D13 


1 


transa 


■it buffer roplaci 






lOlo 


1 








AMD 




ID* / 






Id 


wr It oh 


093A 


30 


1 £1 A 

toio 








a,h 


093B 


3COD 


1619 






Id 


a, Icleot 






1680 


1 












1621 






mats 


1 






*PCC 


» 








093F 


OS 








role 


* 


0960 


383E 








and 


a,£h'» 


0962 


31 


lb£3 






KCh 


»,1 






1&2& 


1 








09&3 


OC 


1627 






Id 


a, 9hl 


0964 


3F06 


1688 






at 


A, vlftl 


09S6 


18 


1629 






lne 


1 


0967 


OC 


1630 






Id 


*,9hl 


0968 


3F07 


1631 






•t 


a,vlfth 






1632 


1 








096A 


90 


1633 






b 


rtack2 






1634 


1 












163S 


1 


•naek 


» from 


ECU 






1636 


1 








09&B 


3C16 


1637 


rtaekOi 


Id 


a, vif me 


096D 


08 


1638 






tnc 


a 


096E 


3F16 


1639 






wt 


a, vlfae 


0970 


D9 


1640 
1641 


1 




cwpr 


A, *h»3 


0971 


B9 


1642 






b 


rt*ck3 






1643 


1 








0972 


3948 


1644 






eir 


vlftb,0 






1643 


t 








097* 


3934 


1646 




cir 


apuvda, 1 



bit clt 
0976 

n 

0978 



3924 
90 



0979 3908 

097B 3914 
mr bit * 

097D 2FFD 

097F 6930 



1647 | 
1648 

1649 f 
1630 

1631 | 

1632 I «rror 

1633 | 

1634 rtack3» «*t 
1633 | 
1636 

1637 | 

1638 *dd 

1639 | 

1660 b 

1661 | 



sat spuvd« v 2 

b rtaekfi 
not aqua! 3»th tirnmrn 

viftb,e 

•at spuvda, 1 

lcicot.Ch'f 
rt«Ck2 



I transmit data 

squll *1* 
I 1200 bit timar on 



I kay data in 



I vlf trrpr count vr 



I T r o r not mu«1 

S'th tlMM 

I transmit data * 0' 

I <1£00 bit timar) 

I lOsac timer bit o 

I to rt-wrp 

1 ne*t data '1' 

I Mt > 1200 bit tin 
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PAGE 27 



LOG OBJ 
ROM PA6E NO* 
0981 6950 



LINE 



38 • 



0983 3959 

0985 C3 
©986 CC 

3987 45 



0988 2A 



0989 39B9 
098B AA' 
ind 

098C 3BF6 
098E ae 

098F 3C0D 

0991 08 

0992 3F0D 



0994 3910 
0998 3914 

0998 42 

0999 3FF6 
099B 4C 
099C 3FF3 
099E 4F 
099F 3FF4 

09ft I 48 
09A2 3A8C 



1662 
1663 | 
1684 | 
1665 |t 

1668 || 

1687 f 

1688 |- 

1669 | 

1670 |- 

1671 | 

1672 | 

1673 t 

1674 | 
1675 
1676 
1677 | 
1678 

1679 | 

1680 \ 

1681 | 

1683 | 
1683 

1684 f 

1685 | 

1686 | 

1687 | 

1688 | 

1689 t 

1690 | 
1691 
1692 



SOURCE STATEMENT 



rtsekH 



I to 



rp 



iii in ii in mtmmmt mm tin ii it 
mm mmmmmimmimmmi 



mts 



r»ti 



1693 | 

1694 

1695 

1696 | 

1697 

1698 

1699 

1700 | 
1701 

1703 f 
.1703 

1704 | 
1705 
1706 
1707 
1708 
1709 
1710 
1711 | 

i7ia 

1713 
1714 | 



T»t 



rouitns 



elr 



Id 
Id 



Id 



spuvsn, i 

h t £h'3 
l,Ch'c 

a»£h'5 



irp 



Rst 



rout In* 



tnt vlfrb,3 
b 



ttttp *ip06,3 
b r*t001 



Id 

ine 

st 



••t 

Mt 

Id 
st 
Id 
st 
Id 
at 

Id 

out 



a* Icicot 
* 

a, Icicot 



mpuvmh, 1 
spuvda, 1 

a, t ivrtin 
*. Sh* c 
a, tisrsn 
a,Ch'f 
a,tlarln 

a, £h«8 

*, *OplC 



I rvcaivi mod* 



I to Rst 

I rmxt intr. 11 bit 
timm 



I stop bit csnn* t f 
I 

I OUt * 3* 

I lei counter dser* 

I to transmit mods 

I »1H0O bit timr. • 



0167237 



145 



CP/M TLCS-47 ASSEMBLER V8.2 



PAGE 2& 



bli 



LOC OBJ 

09A4 3940 

09A6 3975 
La 

09AB 66DF 
09AA 3931 
09AC 6680 



09AE 39E4 
09B0 86 



09B1 3934 

09B3 39S1 
data 



LINE 



SOURCE 



B9B3 04 
09B6 3940 



09B6 46 
09B9 3FF6 
09BB 47 
09BC 3FF3 
09BE 47 
09BF 3FF4 



17X3 r»t002t elr 

1716 | 

1717 elr 
1716 | 

1719 b 

1720 | 

1781 rat ©001 clr 

1722 | 

1723 b 

1724 | 
1723 | 

1726 rstBBls ttttp 

1727 b 

1728 | 



STATEMENT 
•puvah, a 
•puval, 3 

rami 

•puvua, 1 
rc-atnd 



•puvdm, 2 
rat 604 




1736 | 
1739 f ltNCti 
1746 | 
1741 



1742 
17*3 
1744 
1743 
1746 
1747 | 



Id 
•t 
Id 
•t 
Id 
•t 



apuvmh, 6 

•tart 

a,£h*6 

t iw-tm 
a,<**7 

a,Ch'7 
*, t iarln 



t Abnormal «ode 

t •Mtvmal intr.ona 



I framing error 

I • 16 «»c bit* on ? 



I prtvlout command 
bit clear 

I abnormal nodi 



ROM PAGE NO. 39 • 



09C1 40 
09C2 3A8C 

09C4 49 
09C3 3A6C 

09C7 3934 



09C9 66DF 



1746 

1749 

1730 1 

1731 

1732 

1733 t 

1734 

1733 f 
1736 

1737 | 

1736 f 

1739 | 

1760 | 

1761 | 

1762 | 

1763 | 

1764 | 
1763 | 
1766 f 



Id 
out 

Id 
out 

clr 



a.Ch'O 
a,Xople 

a,th*9 
a, Veple 

■puvdm« 1 



r01111 



$ start 

I 1200 bit tic 

clear 
f rot urn 



bl 



M1U IUMMM1I IIIMUMIUf f UMI I lift 
Mill MM IMI MMMII HI IIIH III Ml III II 



ro-marp . rout 1 no 
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CP/M TLCS-47 ASSEMBLER V2.2 

PAGE 29 



LDC OBJ LINE SOURCE STATEMENT 



ROM PA BE NO. 49 



0A00 




1767 




org 


h'«00 






1766 


1 










1769 


1 rs 


— warp 








1770 


1 






0A99 


00 


1771 




cmpr 


a«£h*0 


0A01 


0E 


1772 




twtp 


if 




9B 


1773 




b 


rwarpO 






1774 


1 






eo03 


Dl 


1773 




CfTJpP 




0A04 


0£ 


1776 




tsstp 


zf 


0A05 


A4 


1777 




b 


rwarpl 






1776 


t 






0A06 


OS 


1779 




cmpr 


a,£h*2 


eo«7 


0E 


1780 




twtp 


if 


0A08 


AD 


1781 




b 








i7aa 


1 






0A09 


D3 • 


1783 




CBS PT" 


a,£h*3 


0A0A 


BE 


1784 




twtp 


zf 


0A0B 


PT 


1783 




b 


rwarp3 



1786 | 

1787 | 







1768 


I 11 bit tiwsr 








1789 


t 




0A0C 


4F 


1790 


Id 


a*£h*f 


0A0D 


3F1B 


1791 


St 


a, timrh© 


0A0F 


47 


1792 


Id 


a,Xh*7 


9A10 


3F1A 


1793 


St 


a,tl«n»o 


0Aia 


4C 


1794 


Id 


a,£h»e 


0A13 


3F19 


1793 


St 


a, t inrr lo 






1796 


1 








1797 


1 nsxt warp 








1798 


t 




0A1S 


29C4 


1799 


rwarp4i xch 


hi, war pel 


0A17 


28C4 


1800 


Id 


hi, war pel 






1801 


1 




0A19 


66DF 


1802 


b 


rCllll 






1803 










1804 


t 








1803 


1 1/2 bit tlm 


rr 






1806 


1 




0A1B 


4F 


1807 


rwarpCt Id 


a» £h» f 


0A1C 


3F1B 


1808 


St 


a t t Inrho 


0A1E 


3F1A 


1609 


St 


a^ t inirrao 


0A20 


4A 


1810 


Id 


a,£h'a 


0A21 


3F19 


1811 


St 


a, tlmrlo 






1812 


1 




0A23 


93 


1813 


b 


r**arp4 






1814 


1 








1815 


1 1 bit tistsr 








1816 


f 




0OS4 


4F 


1B17 


rwarpl t Id 


a f *h*f 


0A23 


3F1B 


1818 


St 


a, t inrho 



I rmut intr. 1/2 bit 
tires 



t nsxt intr. l'bit 
tirea 



t na*t intr. 6 bit 
tires 



t rurxt intr. 9 bit 
tims 
tins 



I rat urn 
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CP/M TLCS-47 ASSEMBLER 



LOC OBJ LINE 
OA27 3P10 
0A20 3F19 
6A2G 99 



002D 4F 
OA2E 3F1B 
0038 4B 
0031 3F10 

0033 46 

0034 3F19 

0036 93 



0037 4F 

0038 3Ft8 
0030 49 " 
003B 3F10 
003D 44 
OA3E 3F19 



ROM POSE NO. 41 

0040 6A13 1046 

1647 | 
1646 

ASSEMBLY COMPLETE, 



VS. & 

PAGE 30 
SOURCE STATEMENT 



vnd 

O PROGRAM ERROR (8) 



,1619 








»* 


a« X 1 wv mo 


1680 








Id 


* v Ch 1 4 


1821 








•t 


a, t lanrlo 


1822 


1 










1823 








b 


rwrp4 


1824 


1 










1823 


t 










»DCO 


1 


c 
o 




X Ihm^ 




1827 


1 










1826 


r* 




•p2i 


Id 


*,Ch»f 


1829 








»t 


*, tiwrfto 


1830 








Id 


*«Ch»b 


1831 








•t 


*, ti«rao 


1832 








Id- 


*,CH*6 


1833 








at 


*,tl«r-lo 


1834 


« 










1833 








b 


rw«rp4 * 


1836 


t 










1837 


1 


9 


bit 


tiwr 




1838 


f 










1839 


n 




*©3l 


Id 




1640 








•t 


*, tiwho 


1641 








Id 


*,£h*9 


1642 








»t 


a, tiwrwo 


1643 








Id 


a,£h*4 


1644 








»t 


a, tlorlo 


1643 


1 
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CP/M TLCS-V7 ASSEMBLER V2. 2 



PAGE 



31 













SYMBOL 


TABLE 












C0MMAO 


0013 




COWIAH 


001S 




cdhmal 


0014 


* 


DAAT0H 


0081 


*. 


OATA0L 




• 


0ATA1H 


0083 


* 


DATA1L 


0082 


• 


DATA2H 


0085 


* 


DATA2L 


8084 


* 


DATA3H 


0087 


* 


0ATA3L 


0086 


* 


DATA4H 


0089 


* 


DATA4L 


0088 


• 


DATACT 


0308 




DCH 


00FE 




DO. 


80FC 




DCM 


00 FD 


* 


DISPA 


0032 




DISPH 


0031 




DISPIU 


0034 




DIBPL 


0030 


*• 


DISPLW 


0033 




FRAME 


0053 




ZNCOTH 


9C8C 




INCOTl. 


008A 




INCOTM 


O08B 


* 


IOVF1 


0682 


* 


KEST 


0022 




KEST0M 


0043 




KEST0L 


0048 




KEST1H 


0045 


• 


KEST1L 


004* 


* 


KEST2H 


0047 


• 


KEST2L 


0048 


* 


KEST3H 


0049 


* 


KE5T3L 


0048 


• 


KE5T4W 


004B 


* 


KEST4L 


004A 


• 


KESTSH 


0040 


• 


KEST5L 


004C 


* 


KESTBH 


0021 


* 


KE5TBL 


0OS0 


* 


KEYND 


0029 


* 


KEYNN 


O02A 


• 


KEYOD 


002B 


• 


KEYQN 


002C 


* 


KEYS 


0100 


• 


KEYSB 


0250 


* 


KEYSC 


000E 


* 


KEYT 


0300 


* 


KEYTB 


00CB 




LCI COT 


0000 


* 


LDATL1 


0037 


# 


LDATL2 


003B 




LDATW1 


0035 




L0ATM2 


0036 


* 


U>ISP 


0B00 


# 


LECOTH 


008F 




LECOTL 


0080 


• 


LECOTW 


008E 


* 


LIOVF2 


0000 


• 


LMAXN 


03E0 


* 




0E00 




LTABLE 


0000 


# 


LVLFEX 


0C00 


• 


0VER2O 


0072 






0071 


* 


0VER2L 


0070 




OVERA1 


00 12 


• 


0VERH1 


0011 




0VERL1 


0010 




PAR ITT 


000C 




PARITY 


0008 




R0 


06B2 




KUllWV 


0&C2 




R00001 


06C1 




R01000 


06C9 


* 


R01100 


06CE 




oat 1 1 tk 


06EA 




R01111 


06DF 




RCA 


0719 




RCA000 


0734 




RCA001 


073A 




RCA002 


0732 




RCA003 


0733 




RCF 


073E 




KLT 0VU 


• 074F 




RCF001 


0754 




RCF002 


0740 




RCF005 


0776 




RCF006 


074E 




RCF100 


077C 




RCF110 


07B3 




RCF111 


©7CF 




RCF 120 


0798 




RCF 121 


07AE 




RCF122 


07A9 




RCP 


0704 






07E9 




RCP003 


07E3 


•> 


RCPC©4 


07E5 




RCP100 


07E1 


* 


RC3TA1 


083B 




RCSTAB 


0838 




RCSTN 


07FA 




RCSTN0 


0820 




RCSTN 1 


0817 




RCSTN2 


0805 




RCSTN3 


0813 




RCSTM6 


0803 




RCSTN7 


0831 




RDAMY 


0909 




ROAST 


0885 




R0A6T1 


08A8 




RDA8T3 


08A4 




RDAST4 


08AE 




ROASTS 


08BB 




ROASTS 


088C 




ROD 


0841 




RDD000 


0858 






0868 




ROD002 


0857 




ROP . 


0871 




RDP000 


087C 






0878 




REAOC 


8028 




REAON 


0027 




REHO0 


O060 


* 


REHD1 


0082 


• 


REMD2 


0062 


* 


REMD3 


0063 


* 


REMD4 


0064 


* 


REMD3 


0069 


* 


REMD6 


0066 


• 


REM07 


0067 


* 


REWOA 


00&A 


* 


REWOH 


0069 


# 


REMOL 


0066 




RKCE 


0050 




RMI 


06FC 






070F 




RMX001 


0709 




RM002 


070E 




RMI0O3 


©715 




RNH 


008B 


* 


RNL 


006O 


* 


RNH 


006C 




RST 


0989 




RSTO00 


09AA 




RST001 


09AE 




RST002 


09A4 




RST004 


09B& 




RSTD 


0834 




RTACK 


0944 




RTACK0 


09&B 




RTACK 1 


0954 




RTACK2 


0950 




RTACK3 


0979 




RUARP0 


0A1B 




RWARP1 


0A24 




RUARPS 


0A2O 




RUARP3 


0A37 




RWARP4 


0A15 


-» 


RWRPCH 


00CA 


* 


RWRPCL 


00C8 


» 


RURPCM 


00C9 




SERVRC 


000F * 




SPUCP 


0024 




SPUFF 


0017 




SPUSH 


0003 




SPUSK 


0023 




SPUSL 


0002 




SPUTT 


0016 




SPUVDW 


0004 




SPUVSH 


0000 




SPUVSL 


0005 




SPUVUM 


0001 




SPU 


00FF 




SPUB 


00C7 




TO 


08C2 




T00000 


08D4 




TBI 


08EB 




TDACK 


087F 




TOO 


0912 




TOO000 


0923 




TOO001 


0928 




TOO002 


091 F 




TIMR2H 


00FA 


* 


TIMR2L 


00F8 




TIMR2M 


00F9 




TIMRHN 


00F6 




TIMRHQ 


001B 




TIMRLN 


00F4 




T1PIRL0 


0019 




TIMRMN 


00F5 




TIWRMO 


001A 




TLCI 


093E 




TP 


0930 




TP0000 


093B 




TP0001 


0937 




TRA 


07EE 




TRA000 


07F7 




TRA001 


07F5 




TRWI 


08F1 




TRW 1 00 


0903 




TRMI01 


0902 




TST 


0983 




VL0040 


06A3 




VL8050 


0698 




VL0O6O 


0689 




VLF001 


0635 




VLF002 


0647 




VLF083 


0634 




VLF004 


066E 




VLF005 


0640 




VLF010 


0623 
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PAGE 32 



VLFOX1 062B VLF10O 061E 

VLFC OOOA VLFEC 0016 

VLFTH 0007 VLFTL M06 

• VLFXL OOSO UARPCL OOC* 

URXTEN 0029 



TABLE 

VLF20O 0620 VLF300 O&AD 

VLFRB 0009 VLFTB 0008 

• VLFXA 0O32 ♦ VLFXH 0O51 

* WARPCM OOC9 WRITEH 0O2& 



DEFINED 233 USER SYMBOL €8) 
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CP/N TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 



LINE 



1 I- 

2 i 

3 I 

4 i 

3 f 

5 I 
7 | 
S | 
9 I- 



PftQE 1 
SOURCE BTPTEKENT 



7. 1983. 



lvlf sx. asat 



VI. e 



<THP47a«P> 
vlf communication routine 



•nollst 



•list 



393 I 
303 { 



ROM PAGE NO* 48 



OCOO 



OCOO 39F9 
0CO2 6C42 



OCO* 3F32 

oco£ 293a 



0C08 40 
0CO9 3A8C 
OCOB 3B04 
©COD 3B44 



acop 3 cfs 

0C11 3F8C 
OC13 3CF3 
OC1S 3F8B 
0C17 3CF4 
OCI9 3FBR 

OC1B 4F 
0C1C 3FF6 
0C1E 3FF3 



306 org h* eOO 

307 | 

308 | diMblfl ? 

309 | 

31 0 vlfaxt ttttp spuvsl,3 

311 b vlfxOO 

312 | 

313 | pumh rsgists-r 



319 
316 
317 | 

31A | elsar 

319* f 

320 

321 

322 

323 

324 , 

329 i titwrr 

326 1 

327 

328 

329 

330 

331 

332 

333 i 

334 

339 

336 



at 


A* Vlf MS 


KCh 


hi, Vlf Ml 


•xta-rn 


al counts^ 


Id 


a,*h'0 


out 


a, %ople 


Mt 


*op04,O 


elr 


%op04, 0 


start 




Id 


a, tieorhn 


st 


« f Incoth 


Id 


a*, t iwviort 


St 


a, incotin 


Id 


a, tlnrrln 


st 


a, incotl 


Id 


a.«h»f 


st 


a. tlwrhn 


st 


*, tianin 



{ l*st irrtr. dlsabl 



I push rvglstsr 



I want ti mar start 
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CP/M TLCS-47 ASSEMBLER V2.2 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


0C20 


4A 


337 




Id 


_*#.*h* a 


ocai 


3FF4 


338 




st 


a« t iwrln 


0C23 




339 




Id 


a,£h*4 


0C24 


3A6C 


340 




out 


*» HoplC 






341 


1 










342 


1 




r ? 






343 


1 






0C26 


39F1 


344 




tvstp 




QCS6 


6C43 


345 




b 


VlfM01 






346 


1 










347 


1 


■ods* Chang* 


frofi Abnoni 






34B 


1 






0C2ft 


3900 


349 




Mt 


spuvsh, 0 






330 


1 










381 


1 


tranwit ? 








338 


1 






0C2C 


3900 


333 




t»stp 


spuvsh, 1 




RC?T7 






b 


vlf»02 






3S3 


I 










336 


1 


vmnt rout in* 








3S7 


f 








40 


338 




Id . 


a**h»0 


0C31 


3FC4 


359 




st 


a, war pel 


0C33 


41 


360 




Id 


*,Ch'l 


0C34 


3FC3 


361 




»t 


a, Mrpea 






362 


1 










363 


1 


n**t timmr setting 






364 


1 






©C36 


4F 


365 




Id 




OC37 


3F1B 


366 




»t 


a, t iirtio 


0C39 


3FI» 


367 




st 


• t ti»i wo 


0C3B 


44 


368 




Id 


a,fh'4 


OC3C 


3F19 


369 




st 


a v tl*rlo 






370 


1 










371 


1 


pop rvgistvr 








372 


1 






0C3E 


3C52 


373 


vlf»83» Id 


*♦ vlfxa 


ROW PAGE N0p49 








0C40 




374 






hl v vlfNl 






373 


1 










376 


1 


return 








377 


1 






0C42 


28 


378 


vlfK00i rwti 








379 
380 


1 










381 


1 
t 


framing trro 








382 


l 






0C43 


00 


383 


vlf»01t noo 




0C44 


4F 


384 




Id 




0C43 


3Flfi 


383 




•t 


a, sputt 






386 


t 










387 


t 


id 


a,Ch*f 






368 


1 


mt 


a, tiar-nn 



f timsr start 

< 1/2 bit time > 



I framing srror 



I to normal rood* 



I transmit nod* 



I addrvss h'010 
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CP/H TLCS-47 ASSEMBLER V2.2 



PAGE 



LQC OBJ 



LINE 



SOURCE STATEMENT 





369 | 


Id 


OX 7 




390 | 


at 


a, t isrsn 




391 | 


Id 


a, Ch* e 




392 | 


St 


a, t 1st* In 




393 | 








394 J 


Id 


a, £h* 4 




393 | 


out 


A, <OplC 




396 i 






0C47 3C8C 


397 


Id 


a* incotn 


&C49 3F1B 


398 


•t 


a, tlmrfto 


CC4B 3CSB 


399 


Id 


a, Incotn 


0C4D 3P1A 


400 


St 


a, tlivrso 


0C4F 3CBP 


431 


id 


a, incotl 


CCS1 3F19 


402 


St 


a, tlwrlo 




403 | 






0C33 3B36 


404 


Mt 


*©p06,3 




405 f 






0C33 6C3E 


406 


b 


vlfx03 




407 | 








408 | 








409 | transmit mc 


>d» 




410 | 






0C37 3876 


411 vifxtaat 


elr 


%opd&,3 




418 | 






0C39 3C06 


413 


Id 


a, vlftl 


OC3B 3FB8 


414 


St 


• f vlftb 




413 | 






0C3D 4F 


416 


Id 


a,*h»f 


ttCSE 3F1B 


417 


*t 


«, tiwho 


0C&0 3F1P 


418 


St 


*, tiwrw© 


ec&2 4© 


419 


Id 


a,*h»a 


0C&3 3F19 


420 


St 


A, timrl© 




421 | 






0C63 42 


422 


Id 


a f fh»2 


0C&6 3FCS 


423 


St 


a, warpca 


oc&a 4A 


424 


Id 




0C69 3FC4 


42S 


St 


a, war pel 




426 | 






&C6B 6C3E 


427 


b 


vlfK03 



426 | 
429 1 
430 



t tlmsr start 11 bi 
tim* 



I out 'mark* 



I transmit buffsr 
clsar 



I tiwsr s«t 

I nsxt rout in 
; to rstum 



ASSEMBLY COMPLETE, 



0 PROBRflM ERROR < 3) 



CP/M TLCS-47 ASSEMBLER 



• 


COMMAD 


0013 


• COMMAH 


• 


DATA0L 


0080 


• DATA1H 




DATA2L 


0004 


• DATA3H 


• 


DATA4L 


0066 


• DATACT 


• 


DCM 


00FD 


• DXSPA 


• 


DISPL 


0030 


* D1SPLU 




INCOTL 


008A 


iNcom 


• 


KEST0L 


0042 


» KEST1H 


* 


KEST2L 


0046 


* KEST3H 


* 


KEST4L 


004A 


• KEST9H 




KESTBL 


0020 


• KEYND 


• 


KEYON 


002C 


♦ KEYS 


* 


KEYT 


0300 


• KEYTB 


* 


LDASL2 


003C 


• LDASM1 


* 


LDATL2 


0036 


♦ LDATWi 


* 


LECDTH 


006F 


♦ LECOTL 


• 


LIOVFl 


0600 


• LI0VF2 


♦ 


LTABLE 


0000 


• LVLFEX 


* 


0VER2L 


0070 


• OVERAi 


* 


PARXTT 


000C 


* PARITY 


* 


REWD0 


0060 


♦ REMD1 


• 


REWD4 


0064 


* REMD9 


• 


REMOA 


006A 


• REMOH 




RNH 


006B 


« RNL 




RWRPCL 


00C8 


* RURPCn 


♦ 


SPUSH 


0003 


* SPUSK 


♦ 


SPUVDW 


0004 


8PUV8H 


• 


SPU 


00FF 


• SPWB 


• 


TIMR2* 


00F9 


TIMRKN 




TIMRLO 


0019 


TIMRMN 


<• 


VLFEC 


0016 


* VLFEX 


• 


VLFTH 


0007 


VLFTU 






0C97 


VLFX03 




VLFXL 


0090 


UARPCL 


♦ 


WW I TEN 


0029 
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PABE 4 



SYMBOL 


TABLE 




0019 




• COWMAL 


0014 


0063 


* DATA1L 


0062 


0067 


♦ DATA3L 


0066 


0200 


• DCH 


00FE 


0032 


# DIBPH 


0031 


0033 


♦ FLASH 


03S0 


008B 


♦ REST 


0O22 


004S 


♦ KEST1L 


0044 


0049 


* KEST3L 


0046 


004D 


* KEST5L 


004C 


0029 


♦ KEYNN 


002A 


0100 


# KEYSB 


0230 


00CB 


♦ LCICOT 


0000 


0039 


• LDASM2 


003A 


0039 


• LDATM2 


0036 


0060 


♦ LECOTM 


006E 


0000 


♦ LMAIN 


03E0 


0C00 


* OVER2A 


0072 


0012 


♦ OVERHl 


0011 


000B 


• READC 


0026 


0061 


* REMD2 


0062 


0069 


* REMD6 


0066 


0069 


* REHOL 


0066 


006D 


♦ RNH 


006C 


00C9 


♦ 6ERVRC 


000F 


0023 


* SPUBL 


0002 


0000 


SPUVSL 


0009 


00C7 


• T1HR2H 


00FA 


00F6 


TIMRKO 


001B 


00F9 


TIMRMO 


001A 


0C00 


• VLFRB 


0009 


0006 


VLFX00 


0C42 


0C3E 


VLFXA 


0092 


00C4 


WARPCM 


00C3 



0167237 



♦ 


DATA0H 


0061 


• 


DATA2H 


006S 




0ATA4H 


0089 




OCL 


O0FC 




DXSPIW 


0034 




INCOTH 


006C 


♦ 


KEST0H 


0043 


* 


KEST2H 


0047 


* 


KEST4H 


004B 




KESTBH 


0021 


» 


KEY 00 


002B 




KEYSC 


0O0E 


* 


LDASL1 


003B 




LDATL1 


0037 


* 


LBISP 


0800 


» 


LEOD 


0310 


* 


LREMO 


0E00 


* 


0VER2H 


0071 




0VERL1 


0010 


* 


REAON 


0027 


• 


REHD3 


0063 


* 


REW07 


0067 




RKCE 


0090 


* 


RWRPCH 


00CA 


• 


SPUCP 


0024 




SPUTT 


0018 




SPUVUM 


0001 


♦ TIWR2L 


00F8 




TIMRLN 


00P4 


» 


VLFC 


000A 




VLFTB 


0006 




VLFX01 


0C43 


• 


VLFXH 


0091 


• 


URITEH 


0026 
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CP/M TLCS-47 ASSEMBLER V2, 2 



PAGE 1 



LOG OBJ 



LINE 
1 

2 

3 
4 
5 
6 
7 
8 
9 



SOURCE STATEMENT 



7. 1983. 



lrsroo. am 



VI. 0 



(TWP4740P) 
rsreot»» rout Ins 



♦noiist 



238 | 

ROW POSE NO* 56 



0E80 




259 
860 
261 


1 
1 


org 


h*«0O 






852 


Mil 


r Mcap* 






263 


1 






©EM 


3F6A 


264 




St 


*• r wwi 


0E02 


44 


265 




Id 


* t C10100b 


0E03 


13 


266 




MCb 


a, sir 


0E04 


366F 


267 




• lelr 


ll.lOtlilb 


0E06 


2968 


268 
269 


1 


xeti . 


Jil f r#wo 1 






270 


Mil 


to stop 


ti»»r2 






271 


1 






0E0B 


40 


278 




Id 




0E09 


3A80 


273 




out 


s, %opid 






274 


MM 


cftvck Nl 






273 


1 






0E0B 


3C6B 


276 




Id 


*, mh 


0E0D 


D3 


277 




empr 




0E0E 


0E 


278 




tMtp 




©EOF 


6ESC 


279 
280 


1 


b 


intlOO 


0E11 


D2 


281 




cmpr 




0E12 


0E 


262 




tsstp 




0E13 


A4 


283 
284 


1 


b 


int2O0 






289 


Ml 


Nl-1 or 


0 


0E14 


41 


- 286 




Id 




0E13 


3F&B 


287 
288 


1 


St 








289 


M 


s*tt ing 


tlm«r2 on 4- 3ms 






290 


1 






0E17 


4F 


291 




Id 





ft 



» 
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CP/H TUCS-*7 ASSEMBLE* VS. 2 

PRGE 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


0E18 


3FFft 


£92 




•t 


a,ti«r2h 


0E1A 


4E 


293 




Id 


a,£h*« 


0E1B 


3FF9 


294 




■t 


a, ti»r2a) 


OElD 


3FF8 


299 




st 


a v tiar21 






296 


t 




0£1F 


48 


297 




Id 


**£B 


0E20 


3A8D 


298 




out 


a, *optd 


OE22 


6EE7 


299 
380 




b 


rs*2 






301 
302 


t 

111 






0E24 


3CF6 


303 


1 

lnt200t 


id 


a v ti«r21 




3602 


304 




add 


a, en* 2 




OS 


309 




role 


* 


0E29 


04 


306 




ttttp 


ef 


OE20 


BE 


307 




b 


intaio 






308 


1 










309 


II 


setting tlMvr2 






310 


1 






0E2B 


3B06 


311 


in2000i 


Mt 


*op*6,0 






tip 


I 






OE2D 


4E 


313 




Id 


a, <h*« 


0E2E 


3FFA 


314 




■t 


a, tisr£h 


OE30 


47 


313 




Id 


a,*h»7 


0E31 


3FF9 


316 




st 


a, tlsr>2m 


0E33 


4C 


317 




id 


«*0i'e 


0E34 


3FF8 


318 




st 


a,tlar*21 






319 


1 




0E36 


4* 


320 




Id 




0E37 


3A8X> 


321 
322 




out 


* t *ODld 


OE39 


49 


323 


1 


Id 


a« CO 


0C3A 


3F6B 


324 




st 


A? rnh 


0E3C 


SEE7 


329 
326 


I 


b 


rate 






327 


1 










328 


M 


•tart 


data rocsiv 






329 


1 






0E3E 


3CF9 


330 


int210i 


Id 


a, tl«r2m 


ROM POSE NO. 37 










oE4o 


DF 


331 




eapr 




0E41 


6E2B 


332 




b 


in28O0 






333 


1 






OE43 


43 


334 




Id 


«t*3 


OE4A 


3F6B 


339 




•t 


t,rnh 






336 


1 










337 


1 


raw el 


•ar 






338 


1 






0E46 


CS 


339 




Id 


h, £& 


OE47 


EO 


340 




Id 


1, *© 






341 


1 






0E48 


11 


342 




MOV 


I. a 






343 


1 







t tl»*r ehsck 



I 

tjump on carry 



f start 
|N1«0 



|N1«3 
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CP/M TL.CS-47 ASSEMBLER VS.S 



t Of* 
L4JV* 


nn t 






SOURCE 


STATEMENT 


(MTAO 


AC 




Intel 1 1 


■t 


a*Ohl 




1 A 






ine 


1 


acr ao 
Vcw 


1BDB 


•J AC 




cm pi* 






our 






ttttp 


zf 


0E4£ 


50 


348 




b. 


int212 




nn 
07 


349 




b 


int£ll 






390 


1 










3S1 


1 


setting tinwr2 






352 


1 






0E5B 


3FF8 


353 


lnt£l2t 


St 


« v ti«r21 


0E32 


4F 


334 




Id 




0E53 


3FF9 


355 




St 


A, t±MI-£l« 


0E33 


3FFR 


336 




St 








357 


1 






0E37 


48 


338 




Id 


*,£8 


0£58 


3A8D 


359 




out 


*, *opld 






360 


1 






0E3A 


&EE7 


361 




b 


rwtB 






362 


1 










363 


111 


dat* rscs-lv* 






364 


1 




Nl-3 


0E3C 


3C&C 


365 


intl00t 


Id 


a, rrm 


0E3E 


31 


366 




KCfl 


*,1 






367 


1 






0E3F 


C6 


366 




Id 


h,t6 






369 


f 






0E60 


3CF8 


370 




Id 


s,tlwr21 






371 


1 






0E62 


3809 


378 




add 


*.*9 






373 


1 






0E&4 


&ES7 


374 




b 


int 130 ; 






375 


1 






0E66 


3C6D 


376 


in* 11 0i 


Id 


a, ml 


oe&s 


D0 


377 




esapr 


** £0 I 


0E69 


OE 


378 




tsstp 


xf 


0E&A 


B8 


379 




b 


int!2l 






380 


1 






0E6B 


Dl 


381 




emor 


a,£l i 


0E6C 


0£ 


382 




tMtp 


zf 


0E6D 


BE 


383 




b 


intl22 






384 


f 






0E6E 


D2 


385 






*, t2. \ 


0E6F 


0E 


386 




tsstp 


zf 


OE70 


6E83 


387 




b 


intl23 






386 


? 










389 


1 


N3-3 I 


J* 12 


0E72 


0C 


390 




Id 


a t *hi 


0E73 


3821 


391 




or 


a»*l 


0E75 


0F 


392 




St 


a v 9hl 


0E76 


6E87 


393 




b 


inti30 






394 


1 






0E78 


0C 


395 


intl21i 


Id 


«,9hl 


0E79 


3828 


396 




Ol* 


a, £8 


QE76 


0F 


397 




St 


*.9hl 


0E7C 


6E67 


398 




b 


lnt!3e» 



f 1 < N2 



•0» 

I* (000 N3 
|N3«0 7 



fN3»l ? 



|N3«2 ? 
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PAGE 4 



LOC OBJ 


UXNE 




SOURCE 


STATEMENT 




399 


f 






067E ec 


400 


lnt!68i 


Id 




0E7F 3824 


401 




Of* 


A. £4 


ROM PM& NO, 


98 • 








«eai of 


406 






9hl 


0E86 S7 


403 
404 




b 


tntl30 


0E83 OC 


40S 


■ 

* 

lntl63t 


Iff 




0ES4 3saa 


408 




or 






407 
408 




*t 


•♦•hi 


0E87 3C60 


409 


I 


Id 


a, mi 


0E69 3801 






Add 


«,C1 


aeon 3f?nn 




- 


■t 


*« ml 






1 




0E8D 04 






cmpr 


*.*4 




414 




b 


intl40 




41« 

^ *3 


1 






0E8F 40 


^ * © 


Id 


*,» 


0E90 3F&D 






St 


«,rnl 




418 


1 






0E96 3C6C 






Id 


• v m« 


flCQA MAI 


420 




*dd 




0E96 3F6C 


4fil 




»t 


«, rrw 




422 


I 






0E96 08 


463 




cnor 


«*C8 


V&99 0E 


434 




ttttp 




WW Mo 


460 




b 


int!30 




466 


1 








467 
428 


1 


•vtting tiiiii'g' 


0E9B 4F 




1 

lr*t 1401 


id 




069C 3FFP, 


430 




■t 


*, t iar-6h 


8E9E 3FF9 


431 




«t 


tiawfea 


0EAO 40 


436 




id 




0EA1 3FFB 


433 




■t 


*, ti«r21 




• 434 


1 




0EA3 48 


433 




Id 


•♦*8 


0EA4 3A80 


436 




out 


*,*ooid 


0EA6 6EE7 


437 




b 


rtt2 




436 


1 








439 


It I 


data cn*ck ft convtr' 




440 


II 


enock 


cod* *•*» eowp 




441 


1 






0EA8 EH 


446 


lnt!30t 


id 


1,<8 


8EA9 OC 


443 




Id 


a,0hl 


0EAO 01 


444 
443 


1 


cmpr* 


*.*1 


0EAB 6EE0 


446 




b 


lnt!60 




447 


1 






©EflD E3 


448 


Id 


1t«3 




449 


1 






0EAE 0C 


430 


Id 


*,0hl 



Ijunp on N3<4 

I N3< 0 

|*{ N8+1 
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PAGE S 



LOC OBJ LINE SOURCE STATEMENT 







■•3* 


1 








0EAF 


OD 


452 




empr 


*,Ch*d 




0EB0 


6EE0 






b 


ITTtlDU 


1 i*scs A vad data was s^i*< 






454 


1 












439 
456 


I 


check 


data m»s 


coaplsts or* not 




4F 


457 


1 


Id 










458 


1 








0EB3 


E7 


459 




Id 


1,*7 








460 


1 








0EB4 


IF 


461 




MOT 










462 


1 








0EB3 


£5 


463 




Id 


i.o 






464 


1 








0EB6 


16 


465 




crapy* 


a, 9t>l 




0EB7 


SEES 


466 




b 


lntl60 


tdata was not com pi at » 






467 


I 












468 


} 


data c 


ronvar-t 








469 


t 








9EB9 


0C 


470 




Id 


a, 9hl 








471 


1 








0EBA 


00 


472 




crapr* 


a, £0 


/ 


0E8B 


0E 


473 




ttitp 






0EBC 


6EC2 


474 




b 


intl71 


1 






475 


1 










4C 


476 




Id 


a^ £h* c 




0EBF 


3FFD 


477 




st 


a^ dcsi 


1 data count sf* sat t i ng 


ROM PASE NO. 59 


* 










0EC1 


as 


478 




b 


intl72 








479 


1 








0EC2 


AD 


480 


intl7li 


id 


a,£h*d 




0EC3 


3FFO 


481 




st 




(data count ar-sat ting 






482 


t 








0EC3 


19 


483 
484 


int!72i 


dsc 


1 


|1C tA 


0EC6 


0C 


485 


1 


Id 


a, Ohl 








486 


t 








0EC7 


3FFC 


487 




st 


a, del 


|data count an »vtting 


0EC9 


4F 


488 
489 


1 


Id 


a,*h«f 




0ECA 


3FFE 


490 




st 


a, dch 


1 data count ar sat ting 






491 


1 












492 


II 








0ECC 


33 


493 




Idl 


a, 0de 




0ECD 


31 


494 




xch 










495 


I 








0ECE 


32 


496 




Idh 


a, 3dc+- 




0ECF 


30 


497 




NCh 










498 


? 








0ED0 


2250 


499 




call 


ksysb 








300 


1 








0EB2 


3930 


501 




•st 


tpuvsh, 


3 % rvnott flan on 






502 


f 
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mes 6 



LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 






503 


i 
f 


setting tlssrS 


0ED4 


4P 


304 




la 


* #t»t » 
m% si* r 




3FFA 


903 




st 


a* n* ta 


0ED7 


*3 


906 




Id 


s« Ch v 3 


0EDB 


3PF9 


907 




st 


•t h w *f9 




40 






id 


Ch*o 


0EDB 




■AO 




mt 


a* h* f8 








1 








AM 


91 1 




Id 


a, £8 










out 


A,*oold t 






■t • * 

313 


t 










914 


If 


N<— 0 








*. 913 


1 






0EE0 




916 


lnt I60t 


Id 


A* CO 


0EE1 


3T6B 


317 




St 


A,rnh 


0EE3 


3F6C 


314 




•t 


m+rrm 


0EE9 


3F60 


319 




St 


a, ml 






329 


1 










321 


Ml 


return 


rout Ins 


QEE7 




922 
323 


I 

rst2i 


wen 


hl t rswol 


0EE9 


47 


324 




Id 


a, £Blllb 


OEEA 


3SAF 


323 




dtelr 


11, lOllllO 


©EEC 


13 


326 




icch 


a« sir 


0EED 


3C6A 


327 




Id 








328 


II 






BEEF 


3B46 


329 




elr 


*©p«*,0 






330 


1 






oeri 


2B 


331 




rsti 








932 


ft 










933 


t 










934 


1 










333 


1 










336 




end 





ASSEMBLY COMPLETE, 



0 PRQQRAft ERROR (8) 
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PAGE 7 



SYMBOL TPBLE 



♦ 


COMMAD 


0013 


• 




•WIS 




rnMMCD 


0914 




DATACT 


0200 




DCH 


00FE 




DCL 


88pC 




DOM 


00 FD 




DISPA 


0032 
0033 


• 


DXSPH 


0931 


• 


DISPIH 


0034 




yisrw 






DI9PLW 




IN2OO0 


8E2B 




INCOTH 


003B 


• 


INCOTL 


0039 




INCOTM 


003A 




I NT 10© 


©ESC 


«- 


INT 110 


0E66 




INT121 


0E76 




INT122 


0E7E 




I NT 123 


0EB3 




INT130 


0EB7 




INT140 


0E9B 




I NT 150 


0EA6 




INT160 


0EE0 




INT171 


0EC2 




INT172 


0EC3 




INT20O 


0E24 




INT210 


0E3E 




INT211 


0E49 




INT212 


0ES9 




KEST 


0043 


* 


KESTOH 


0023 


* 


KE5T0L 


0022 


• 


KEST1H 


002S 




KESTIL 


0024 


• 


KEST2H 


0027 


» 


KEST2L 


0026 


• 


KE3T3H 


0029 




KEST3L 


0028 


♦ 


KEST4H 


002B 


« 


KE6T4L 


O02A 


* 


KESTBH 


0041 




KESTBL 


0040 


* 


KEYND 


002C 


* 


KEYNN 


0020 


• 


KEYOD 


002E 




KEY ON 


002F 


* 


KEYS 


0100 




KEY SB 


02S0 


• 


KEYSC 


000E 




KEYTB 


00CB 


* 


LCICOT 


000D 


• 


LD0TL1 


0037 




LDATL2 


0036 




LDATM1 


003S 


* 


LDATM2 


0O36 




LDISP 


0B00 


-» 


LECOTH 


003E 




LECOTL 


003C 


• 


LECOTM 


003D 


♦ 


LI0VF1 


0600 


• 


LIDVF2 


0D00 




LMAIN 


03E0 


* 


LTRBLE 


0000 


• 


LVLFEX 


0C00 


* 


OVERAl 


0912 




OVERH1 


0011 




OVERL1 


0010 


♦ 


PARXTT 


000C 


• 


PARITY 


000B 




REMD0 


0060 


♦ 


REMD1 


0061 


♦ 


REMD2 


0062 


* 


REMD3 


0063 




REMD4 


0064 


* 


REMD5 


006S 


• 


REM 06 


0066 


♦ 


REMD7 


0067 




REMOA 


006A 


* 


REMOH 


0069 




REMOL 


0068 




RETS 


0EE7 




RKCE 


0050 




RNH 


006B 




RNL 


006D 




RNM 


006C 




RWRPCH 


00CA 




RURPCL 


00ca 


* ♦ 


RWRPCM 


00C9 


• 


SERVRC 


000F 




SPUCP 


0021 


* 


SPUSH 


0003 


* 


SPUSK 


0029 


* 


SPUSL 


0002 




SPUVDM 


0004 




SPUVSH 


0000 


• 


SPUVSL 


0009 


• 


BPUVUM 


0001 




8PU 


00FF 


* 


8PWB 


00C7 




TIMR2H 


00FA 




TIMR2L 


00F6 




TIRR2M 


00F9 


* 


TIMRHN 


00F6 


* 


TIMRHO 


001B 


• 


TIMRLN 


00F4 




TIMRLO 


0919 


• 


TIMRMN 


00F3 


* 


TXMRMO 


001A 


• 


VDATAH 


0016 




VDATAL 


0917 


• 


VLFC 


000A 


* 


VLFEC 


0016 


* 


VLFRB 


0009 




VLFTB 


0908 


• 


VLFTH 


0007 


• 


VLFTL 


0006 


• 


VLFXA 


0032 




VLFXH 


0031 


• 


VLFXL 


0030 


*- 


UPRPCL 


00C4 


• 


UARPCM 


00C9 








DEFINED 


123 USER 


SYMBOL < 3) 
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LOC OBJ 



LINE 



PAGE 1 
SOURCE STATEMENT 





1 1 

a t 

3 f 

* t 

5 | 

6 1 

7 | 


subroutine VI. 0 


* 

(TMP4740P) 


7. 1963. 




a i 












•nolist 












•list 












269 | 










ROM PAQ£ NO* 


X 










0030 


290 


org 


h'0S0 








291 t 










0050 3C17 


292 rkc#i 


Id 


*, Spuf f 






00S2 OF 


293 


cmpr 








0033 98 


294 


b 


rkcsS 








293 | 










0054 40 


296 


Id 


**Ch*0 






0053 3P17 


297 


st 


« v spuf f 






0097 AB 


298 


b 


rkes4 


t 


to T*st ur*n 




299 | 










0036 3KT23 


300 rkcsSt 


Id 


•« spusk 






003A 3E24 


301 




« V SPUC0 






003C AC 


302 


b 


rkc«0 


1 


bf^anch on 




303 | 








SDUSkOSOUCD 


003D 394F 

UMt 


304 


elr 


svrvre, 0 


t 


clsar ttrvici 


005F 3942 


303 | 
306 


elr 


SPUSl«0 


I 


rmm cn»ract»r 


liable 














307 f 










0061 4F 


308 


Id 


a,£h*f 






0062 3F42 


309 


St 


s.ksstOl 


1 




0064 3F43 


310 


St 


**k*st0h 


1 


no ksy stroke 




311 | 












312 1 spusk, spucp 


clear 








313 | 










0066 40 


314 


Id 


*,«h'0 






0067 3F23 


313 


»t 


. *, spusk 






0069 3F24 


316 


St 


a, spuep 








317 | 












318 t rttum 










319 | 










006B 2A 


320 rkc«4i 


rmt 










321 | 












323 f buffer 
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CP/N TLCS-47 R8BEJ1BLER VS. 2 

PA6E e 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 












324 










• 




006C 


3C24 


323 


T-ke»0i 


Id 


a, spucp 








006E 


08 






Ine 










006F 


3F0E 


327 




«t 


*♦ ksyse 


























0071 


3C0£ 


329 


rk 

*• cm i 


Id 


a* kaysc 








0073 


0S 


330 














0074 


383E 


331 




•TIO 


a v £11 Ivd 












332 














0076 


31 


333 




KCh 


Mu* 1 








0077 


C4 


334 




Irl 
AO 


n» w ^ 












333 














0078 


0C 


336 


r c i 


Id 




























0079 


3B8E 


338 




add 






I 






















007B 


0F 






•t 


a,9hl 












341 














007C 


3883 






add 


l t *h»3 




? 


1 <— 1+3 




















0O7E 


0C 






Id 


a.ffhl 












343 














007F 


388E 




rkc*3i 


add 


l,£h'» 




I 


1 <— 1—2 


















ROM PAtS NO* 


2 * 














0O81 


0P 


348 




St 


a.fhl 












349 














0088 


3883 


350 




add 


l f Ch»3 












331 














0084 


389C 


332 




cnpr 






i 


buffsr bottom 


00B6 


6076 


333 




b 


rkc«2 












334 














0088 


2FFE 


333 




add 


k*ymc,£h* 


f 


1 


ksysc< — k»y»i 






336 














008A 


2£1£ 


337 




cmpr 


k»ysc,*h» 


1 






008C 


6071 


338 




b 


rkcsl 












339 


















369 


1 «pu»k< — ( spusk-spucp 


> 










361 














008E 


04 


362 




ttstp 


ef 




1 


Cf < — 1 






363 














008F 




364 




Id 


h,£h»2 








0090 


E3 


363 




Id 


l,£h«3 




I 


sousk ■ o{ hi 






366 














0091 


3C24 


367 




Id 


a, spucp 












368 














0093 


14 


369 




subre 


a, tmi 




1 


spusk-spucp 






370 














0094 


0F 


371 




st 


a t 0hl 




1 








372 












0093 


40 


373 




Id 


a,£h*0 








0096 


3F24 


374 




St 


a« spucp 




1 


SPUCP <— O 



373 
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LOG 


OBJ 


LINE 


SOURCE 


STRTEHENT 




0098 


606B 


376 




b 


rke»4 








377 


t 












378 


f 












379 


1 








ROM F 


*AGE NO* 


4 










9108 




360 




erg 


h» 100 








361 


1 








9100 


4F 


362 




Id 






8101 


3F0E 


363 




*t 


«• k»y»c 




0103 


3F29 


364 




*t 


*• kwyrxt 








363- 


1 








010S 


£0 


366 




Id 


l,Ch»0 




0106 


45 


367 




Id 


A, Ch* • 








366 


1 








9107 


3AA9 


369 
390 


kvyOOli 


out 


a, *©p03 


1 


9109 


2390 


391 


1 


Cli A 










392 


1 








91 08 


30 


393 




vcti 










394 


1 








010C 


3*27 


399 




in 


*ip07,» 


f 






396 


1 






019C 


DP 


397 




cnpr 




f 


010F 


0E 


396 




tntp 




1 


0110 


98 


399 
499 




9 


k»y992 


1 


0111 


16 


401 


1 


4 


1 




0112 


3F29 


402 




vt 


4* k*ynd 


1 


0114 


3C0E 


493 




Id 


a* k*y»e 


1 


0116 


3F20 


494 
499 




•fc 


kvyrm 


1 


0116 


2F1E 


406 


1 

k»y092i 


•od 


kwyvc, CI 


t 


01 1A 


2E3C 


497 




e»pr 


k*y»c. Ch* 3 


1 


01 1C 


B£ 


496 

499 




D 


k»y093 


1 


01 ID 


2CF5 


410 


1 


out 


£h* f , 9COD09 


• 


011P 


3B74 


411 




clr 


«op94,3 


1 






412 


t 








0121 


2309 


413 




call 


kmyt 








414 


1 








0123 


3A27 


419 




in 


*lp07,a 


1 


0129 


3B34 


416 




ut 


*op94 t 3 


1 






417 


1 








9127 


DF 


416 


cm or 




1 


9126 


92 


419 




tntp 




I 


9129 


B& 


429 




b 


kvy994 


* 






421 


1 








912A 


18 


422 




ine 


1 




012B 


3F29 


423 




•t 


«, kvynrtd 




012D 


3C9E 


424 




Id 


k»ysc 




012F 


3F2A 


429 




•t 


«, k*ynn 




0131 


D6 


426 




b 


k«y994 








427 


t 
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PAGE 



LOC OBJ 

0132 30 

0133 03 

0134 87 
0133 87 

0136 30 

0137 3C29 

0139 OF 
013A 0£ 
013B 617D 

' 01 3D 3891 
013F 0£ 

ROM POSE NO* 9 

0140 82 

0141 B3 



LINE 



SOURCE STATEMENT 



0142 

0144 DE 
0143 0E 

0146 91 

0147 DO 

0148 0E 

0149 91 

014A DB 
014D 0£ 
014C 91 

01 40 07 
014E 0E 
014F 91 

0130 B3 

0131 3C2B 
0133 3E29 
0135 A8 

0156 3C2C 
015B 3E2A 
013ft 08 

015B 39E0 
0130 BB 



015E 39B3 
0160 B2 



4S8 k«y0O3l 


xch 




429 


role 


* 


430 


b 


k*y001 


431 


b 




432 t 






433 k»y004t 


xeh 




434 


Id 


a, kvynd 


433 | 




* 


436 


cmpr 




437 


tMtP 


zf l 


438 


b 


kwy003 1 


439 | 






440 


cnpr 


l f *h»l 1 


441 


ttftp 


zf 1 


442 


b 


k*y020 1 


443 


b 


k»y006 t 


444 | 

443 k«y020i 


Id 


*,k*ynd 


446 | 
447 


CtTlpr 


*, 


448 


ttltp 


zf 


449 


b 


k»yC21 


430 | 






431 


cmpr 


a,*H»d 


432 


tvstp 


zf 


433 


b 


k*yd2l 


434 | 






433 


cmpr 


*,&i»b 


436 




zf . 


437 


t> 


k»y&21 


438 | 




«,th*7 


439 


cmpr 


460 


tMtp 


zt 


461 


b 


k»yfiJ21 


462 


b 


k*y006 


463 I 






464 k»y021 t Id 


kvyod 


463 


snpr 


*, kaynd 


466 


b 


k«y007 


467 % 






468 


id 


a. k»yon 


469 


cmpr 


*, Huyrm 


470 


b 


kay007 


471 | 






472 


tMtp 


ipuv«h f 2 


473 


b 


k«y02S 



kmy r»laa**d 



474 | 
473 I 

476 k«y030i 
477 

478 | 

479 1 



tMt 

b 



mpuvml, 0 
kvy010 
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POSE 



LOT 


nni 


LINE 




SOURCE 


STATEMENT 


VlDl 


2200 


460 




call 


d at act 






461 


t 








P230 


462 
483 


t 


call 


kayab 




3943 


404 

463 


1 


elr 


spuval, 9 


0167 


Aft 


466 




b 


kay998 






467 


1 






0166 


3903 


466 k«y097i 


•at 


apuv«l,6 






469 


1 






016A 


3C29 


490 


kayO0S> 


Id 


kaynd 


016C 


3F2D 


491 




•t 


4* kayod 






492 




Id 


a, kaynn 


0170 


3F2C 


493 




mt 


a, kayon 






494 


1 








493 


1 






0172 


2ft 


496 


kay019t 


rat 








497 


1 






0173 


3943 


498 


kay006t 


elr 


spuval. 8 


0173 


3920 


499 




%t 


•puvah,2 


0177 


Aft 






b 


kay996 






301 


1 






0178 


3903 


302 


kay922i 


•at 


spuval, 0 


01 7ft 


3960 


393 




elr 


apuvsh v 2 


017C 


AA 


304 
383 




b 


kay098 






306 


1 
1 










307 


1 






017D 


HVB 


308 
309 


kvy99Si 


Id 


a, kayod 


017F 


OF 


319 


1 


eaor 


a,£h»f 



ROM PAGE NO. 

0160 6166 

0162 3983 
0164 616A 

9166 3943 

0168 3932 
016A 6173 

ROM PA3E NO* 8 



311 
3X2 t 
313 
314 
313 | 
3X6 
3X7 | 
318 | 
319 
320 | 
321 
322 | 
523 | 



tsat 

b 

clr 



elr 
b 



0200 3C2A 
0202 30 



323 | 

326 datactt Id 

327 xeh 

328 f 



kay907 

spuvsl, 0 
kay908 

apuvsl, 0 



spusl, 1 
k*y096 



I 

t 

I 
I 
f 
I 

I rat urn 



a, kaynn 



CP/M TLCS-47 ASSEMBLER V2.2 

PAGE 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


0203 


io 


529 




mov 


h,a 


0204 


DF 


333 






a,*h*f 


0205 


OE 


531 




ttftp 


*+ 


0206 


PA 


532 




b 


data 04 






533 


1 






0207 


3C29 


534 




Id 


a, kaynd 


0209 


5C 


535 




t»st 


a*0 


020A 


9£ 


536 




b 


dataOl 






537 


1 






020B 


3D 


336 




twmt 


*% 1 


02OC 


02 


539 




b 


da\ta02 






540 


1 






020D 


5E 


541 




tnt 


a. 2 


020E 


P6 


542 




b 


data03 






543 


| 






020F 


30 


544 




xch 








545 


% 






0210 


30 


546 


dataOSt 


xch 




0211 


4F 


547 




Id 


a* Ch f f 


0212 


*3FFD 


548 




•t 




0214 


3FFE 


549 


d*ta06i 


«t 


a« dch 


0516 


10 


550 




»ov 


•k > 
n » • 


AO 4 ^ 
I0C1 r 


3FPC 






st 








552 


1 






0219 


33 






Idl 




0191 fi 








xch 


*• * 






339 


t 






02 IB 


32 


556 




Idh 


a^ ffdc* 


021C 


30 


557 
558 




xch 


**h 


021D 


2A 


559 


1 

datalOi 


r»t 








560 


1 






021E 


30 


561 


tiavtaOl i 


xch 


a,h 


02 IF 


3824 


562 




or 


a, «h*4 


0221 


90 


563 




b 


dat*03 






564 


1 






0222 


30 


565 


data02r 


xch 


a,h 


0223 


3S2B 


566 




or 


a,£h»8 


0225 


9C 


567 




b 


dataOS 






568 


t 






0226 


30 


569 


data03i 


xeh 


**h 


0227 


382C 


^370 




or 


a t £h* c 


0229 


9© 


571 




b 


dataCS 






572 


t 






022A 


3C29 


573 


data©4* 


Id 


a, k»ynd 


022C 


30 


374 




xch 


a t h 


022D 


4E 


575 




Id 


a,Ch*» 


022E 


3FFD 


576 




at 


a, den 


0230 


4F 


577 




Id 


a,«h»f 


0231 


94 


578 




b 


data06 






579 


I 






0232 




550 








0232 




581 












582 
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PAGE 7 



LOC OBJ 
RON PA8E NO. 



LINE 



SOURCE STATEMENT 



0290 2920 

0292 3C23 

0294 3912 
raaaion 

0296 03 

0237 0E 

0238 AC 

9839 3902 
1 labia 

023B 390F 

023D 08 

029E 3F23 

0260 OS 

0261 3SJE 

8263 31 

0864 C4 

0269 3C20 
0267 OF 

0266 10 

0269 3C21 
026B OF 

026C 2fl 



Id 



ft 



963 org 
98* | 

989 kayabi veh 
986 f 
987 
988 | 
989 



990 f 

991 
992 
993 
994 | 
399 

996 | 
997 
998 t 
999 
600 | 
601 
602 | 
603 
604 | 
609 
606 | 
607 
608 | 



ine 
•t 

role 
and 
■eh 
Id 



610 i 

611 
612 
613 | 
614 
619 | 
616 
617 
616 | 

619 kayab4t rat 

620 | 



Id 
at 



ine 



Id 
at 



hl,kaatbl 
a, apuak 
aoual » 1 



*,Ch*3 
kayab4 



mat apual, O 



,0 



a, apuak 
a 

a,Ch'a 
«.l 

h,Ch*4 

a« kaatbl 
«,thl 



a, kaatbh 
a,0hl 



t kay eunrantly dap 

I now cnaractar »v» 
I a arvlca raauaat 



ROM PAGE NO* 12 



0300 




621 




org 


h"300 






622 
623 


1 

1 *ayt 


routina 








624 


1 






03OO 


3FC8 


629 


kayti 


at 


a*kaytb 






626 


I 






0302 


40 


627 




Id 


a.£h»0 






628 


1 






0303 


08 


629 


kaytOi 


ine 


a 


0304 


00 


630 




nop 




0309 


oe 


631 




nop 




0306 


oo 


632 




nop 
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PABE 8 



LOG 


OBJ LINE 


SOURCE 


STATEMENT 


©307 


0E 


833 




t*stp 


zf 


©3*8 


8A 


634 




b 


fesytl 






635 


1 






0309 


83 


636 




b 


ksyt© 






637 


t 






©30A 


3CCB 


638 


ksyt 1 i 


Id 


«,k*ytb 






639 


t 






©30C 


2A 


640 




rst 








641 


t 










642 


1 










643 


1 










644 


Ml 










649 


111 










646 


III 










647 


III 






ROM PAGE NO. 12 










©315 




648 




erg 


h"315 






649 


1 










6S0 


1 Isdd 










691 


1 






©315 


1© 


652 


Isddt 


MOV 


h,« 






653 


I 






9316 


5F 


654 




tSSt 


*,3 


0317 


99 


655 




b 


laddai 


0318 


08 


656 




b 


l*dd©0 






657 


I 










658 


% *scii 


cod* 








659 


1 






©319 


3804 


660 


lsddOlt 


*dd 


*,Ch*4 


©318 


3FFD 


661 




St 


*, den 


©310 


4F 


662 




Id 




©31E 


3FFE 


663 




st 


*» dch 


©32© 


31 


664 




xcfl 


*, 1 


©321 


3FFC 


663 
666 




St 


*, del 


©323 


33 


667 


1 


ldl 


*, Ode 


©324 


31 


668 




xct* 








669 


1 






©323 


32 


670 




Idh 


a,9dc*> 


©336 


3© 


671 






*,h 






672 


1 






©327 


2A 


673 




rst 








674 


1 










675 


1 










676 


1 for mmch *m 


gusrasnt 






677 


i 






©328 


2920 


678 


lvdd©Ot 


xch 


hi, ksstl 






679 


1 






©32A 


E© 


680 




Id 




©32B 


C2 


681 




Id 








682 


1 






©32C 


4F 


683 




Id 




©320 


IF 


684 




jtor 


a,0hi 
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cp/h tuc8— »7 assembler vs. 2 

pact: 9 





OBJ 


CINE 




SOURCE 8* 


032E 


0F 


669 
666 


1 


•t 






667 


1 




032F 


16 


666 




lne 


0330 


4F 


669 




Id 






690 


1 




0331 


IF 


691 






0332 


0F 


692 




St 






693 






0333 


2920 


694 




MCh 






699 


• 
i 




0339 


2A 


696 


rwt 






697 


t 








698 


t 








699 


i 








700 


HI 








70L 


• • • 








7BJ2 


HI 




ROM f 


>A6E NO. 13 








0390 




703 










704 


1 






709 


I flash 


rout in* 






706 


I 






3C39 


707 


flash t 


Id 


0392 


3F39 


708 




St 


0394 


3C36 


709 




Id 


0396 


3F3A 


710 




St 


0398 


3C37 


711 




Id 


039A 


3F38 


712 




st 


033C 


3C36 


713 




Id 


039E 


3F3C 






st ' 






t AS 


1 




0360 




T lb 




Id 


0362 


9C 


71 T 
f * / 




tHt 


0363 


AS 


718 




O 






719 


I 








. 720 


I nd flashing 






721 


t 




0364 


4F 


722 




Id 


0363 


3F39 


723 




»t 


0367 


3T3A 


724 




st 






72S 


1 




0369 


3C33 


726 


flash0t 


Id 


036B 


SO 


727 




tnt 


036C 


B2 


728 




b 






729 


1 








730 


1 ltd flashing 






731 


t 




0360 


4F 


738 




id 


036E 


3F3B 


733 




st 


0370 


3F3C 


734 




st 






739 


1 




0372 


3C34 


736 


flashli 


Id 



*,0hl 

1 

«,cn»f 

a, 0*1 
4,0hl 

hi, tutstbl 



h»; 



a, ldstMl 
a. Id* sal 
a*ld«t«2 
a, ldasae 
*+ldatll 
«, ldasll 
a,ldatl2 

a, idMie 



a,dlspl» 

fl4Sh0 i «md not flashing 



a,£h*f 
a, Idassl 
4, ldasw2 

a f dlsplM 

4, i 

flashl | l»d not flashing 



a,Ch* f 
4 f ldasll 
4, ldasl2 

4, dlsolM 
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CP/M TLCS-47* ASSEMBLER V2.2 



PAGE 



1C 



use 


OBJ 


LINE 




SOURCE STATEMENT 


0374 


3D 


737 




WW 


*• * 


0373 


63AC 


738 




b 


fla*30 






739 


t 






0377 


3C 


740 




tsst 


*,0 


©376 


6393 


741 




b 


n*s20 






742 


t 










743 


1 










744 


t 




flash inp 






743 


1 






037A 


3C36 


746 




Id 


a v ldatm2 


037C 


3637 


747 




and 


a, lb 


037E 


3F3& 


746 




st 


a t ldattt2 






749 


1 






ROM PASS NO. 14 








0380 


3C36 


730 




Id 


a t ldat 12 


0362 


3837 


731 




and 


a« tstl 1 lb 


0384 


3F38 


752 




st 




iod 
















733 


1 






0366 


3C3A 


734 




Id 


a v ioiiite 


0366 


3828 


733 




or 


ay (ivwo 


0360 


3F3A 


736 




St 


a* ldasai2 






737 


1 






036C 


3C3C 


738 




Id 


a v 1Q1B1C 


036E 


3628 


739 




or 


a* sitnovo 


0396 


3F3C 


760 




■t 


a* loasic 


rlod 
















761 


t 






0392 


2A 


762 




rwt 








763 


1 










764 


1 










763 


1 










766 


t 


Indicator 


•on' 






767 


t 






0393 


3C36 


766 


fl«m20t Id 


a, ldat me 


039S 


3837 


769 




and 


a, C011 lb 


0397 


3F3& 


770 




st 


a* ldatm2 






771 


t 






0399 


3C38 


772 




Id 


a, ldat 12 


639B 


3637 


773 




and 


a, C011 lb 


039D 


3F3B 


774 




»t 


a, ldat 12 






773 


t 






039F 


3C3A 


776 




Id 


a, ldasm2 


03R1 


3637 


777 




and 


a, JOUllb 


0303 


3F3A 


776 




St 


a, ldasm2 






779 


1 






63 A3 


3C3C 


760 




Id 


a, ldas!2 


03A7 


3637 


781 




and 


a, £01 lib 


03A9 


3F3C 


762 




*t 


a, ldas!2 






763 


1 






03 AB 


2A 


764 




rwt 








763 


t 










786 


1 


indicator 


'off* 






787 


I 






03 AC 


3C36 


788 


flas30i Id 


a* ldatm2 



|. indicator f off * 
I indicator » on 1 



I indicator * on' do 



I indicator • of f • o 
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CP/H TLC3-47 ASSEMBLER 



LOC OBJ LINE 

83AE 3826 789 
&3&a 3P36 799 

791 t 
93B2 3C38 792 
6394 3626 793 
B386 3F36 794 

793 | 
9388 3C3A 794 
63&A 3826 797 
838C 3F3A 796 

.799 | 
03BE 3C3C 699 

ROM PAGE MO* 13 

63C9 3686 691 
83C2 3P3C 692' 

693 | 
83C4 2A 694 

•93 I 
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V2.2 

PAGE XX 



SOURCE STATEMENT 

or *>£1899» 

m% *, }d*t«£ 

Id *,ld*t|2 

or «,«1698|» 

Bt a.ld*U2 

Id a, ld**«2 

or «,C1809b 

•t a, ld*««2 

Id *, lda«X2 



or *,Cl999b 
st *» ld*m!2 

vntf 
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CP/M TLCS-47 A86EMBLER V2. 3 



SYMBOL 



* 


COMMAD 


0013 


• 


COPtMAH 


0015 




DATA02 


0222 




DATA03 


0226 




DATA06 


©a 14 


* 


DATA0H 


0061 


* 


DATAIH 


0083 


» 


DATA1L 


0062 


♦ DATA3H 


6087 


« 


DATA3L 


0086 




DATACT 


0200 




DCH 


OOFE 


• 


DISPA 


9032 


* 


DISPH 


0031 




DISPLW 


0033 




FLASH© 


03S3 




FLASH© 


0369 




FLASH 1 


0372 


• 


INCOTM 


0OS8 


* 


KEST 


0022 


♦ 


KE8T1H 


0045 


• 


KEST1L 


00*4 


* 


KEST3H 


0049 


♦ 


KE3T3L 


0048 




KESTSH 


004D 


# 


KE3T5L 


004C 




KEY001 


0107 




KEY0O2 


0118 




KEYOOS 


017© 




KEY0OS 


0173 




keyoio 


0172 




KEY020 


0142 


* 


KEY030 


015E 




KEYND 


0029 




KEYQN 


0O2C 


* 


KEYS 


0100 




KEY8C 


00OE 




KEYT 


0300 




KEYTB 


O0CB 


♦ LCICOT 


000D 




LDASHl 


0039 




LDASM2 


003A 




LDATW1 


003S 




LDATM2 


0036 


• 


LECOTL 


008D 


* 


LECOTM 


008E 




LEDDOl 


0319 


* 


LIOVFi 


0600 


♦ 


LREMO 


0E0O 


« 


LTABLE 


0000 


♦ 0VER2H 


0071 


* 


0VER2L 


0070 


♦ 0VERL1 


0010 


• 


PAR ITT 


000C 


• 


READN 


0087 


* 


REHD0 


0060 


♦ 


REMD3 


O063 


* 


REMD4 


0064 


♦ 


REHD7 


O067 


• 


REKQA 


O06A 


* 


RKCE 


0090 




RKCE0 


O06C 


* 


RKCE3 


007F 




RKCE4 


O06B 


* 


RNL 


O06D 


* 


RNM 


0O6C 


« 


RURPCW 


00C9 




SERVRC 


000F 


« 


SPUSH 


0003 




SPUSK 


0023 




SPUV6H 


0000 




SPUVBL 


00O5 


* 


SPWB 


00C7 


* 


TIMR2H 


0OFA 


* 


TIMRHN 


00F6 


* 


TIMRHO 


001B 


• 


TIMRMM 


OOFS 


* 


TINRMO 


001A 


• 


VUFRB 


0009 


• 


VLFTB 


0006 


* 


VLFXA 


0052 


* 


VLFXH 


0051 


* 


WAR PCM 


00CS 


* 


WRITEH 


0026 
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PASE 12 



TABLE 





COMMAL 


00X4 




DATA01 


021E 




DAT AO 4 


022A 




DATA05 


0210 


* 


DATA0L 


0080 


* 


DATA10 


0210 


• 


DATA2H 


0085 


* 


DATA2L 


O084 


* 


DATA4H 


0089 


• 


DATA4L 


0088 




DCL 


00FC 




DCH 


O0FD 




DIBPIW 


0034 


* ■ 


DISPL 


0030 




FLAS30 


03 AC 


• 


FLASH 


0350 


* 


INCOTH 


008C 


* 


INCOTL 


008A 




KE3T0H 


0043 




KESTOL 


0042 


• 


kest2h 


O047 




KEST2L 


0046 


* 


KEST4H 


O04B 


* 


KEST4L 


O04A 




KE5TBH 


0021 




KESTBL 


0020 




KEY003 


0132 




KEYO04 


0136 




KEY007 


0168 




KEYO08 


016A 




KEY021 


0151 




KEY022 


0176 




KEYNN 


002A 




KEYOD 


0O2B 




KEYSB 


0250 




KEYSB4 


026C 




KEYTO 


O303 


» 


KEYT1 


O30A 




LDASL1 


003B 




LDASL2 


003C 




LDATL1 


0037 




LDATL2 


0O38 




LDXSP 


0B00 


♦ LECOTM 


O08F 


* 


LEDD 


0315 




LEDD0O 


0328 


-» 


LI0VF2 


OD00 


* 


LMAIN 


O3E0 


•» 


LVLFEX 


0C0O 


* 


0VER2A 


0072 


* 


0VERA1 


0012 


* 


OVERHl 


OOll 




PARITY 


O00B 


* 


READC 


0028 


» 


REMD1 


0061 


* 


REMD2 


0062 


• 


REMD5 


O065 


• 


REMD6 


0066 


♦ 


REMQH 


0069 


» 


REWOL 


0066 




RKCE1 


0071 




RKCE2 


O078 




RHCE5 


0056 


» 


RNH 


O06B 


* 


RWRPCH 


00CA 




RWRPCL 


00C8 




SPUCP 


0024 




SPUFF 


0017 




SPUSL 


0OO2 


• 


SPUVDM 


0004 


# 


SPUVUM 


0001 


• 


SPW 


O0FF 


* 


TIMR2L 


00F8 


• 


TIMR2M 


O0F9 




TIMRLN 


O0F4 


• 


TIMRLO 


0019 




VLFC 


000A 


• 


VLFEC 


0016 




VLFTH 


0007 


* 


VLFTL 


0026 


* 


VLFXL 


0050 


* 


UARPCL 


00C4 


• 


WRITEN 


0025 
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CP/M TLCS-^47 RS8EMBLER V8.2 

PA3E 1 



LOG OBJ 



LINE 



SOURCE STATEMENT 



data tabid 



ROM PAGE NO. 60 

OF20 

0F2O 01 
0F21 19 

91 

0F22 10 
0F23 ie 
0F24 10 



0F2S 10 
0FS6 TO 

erz7 le 



QF2& lO 
02 

0P2A 80 
specified 
OF2B OF 
0F2C 00 
0F2D 00 
0P2E 00 
0P2F 00 



9 
10 | 

11 
12 

13 
14 
13 

16 ~ 
17 

ia 

19 n 

£0 
21 



0F30 00 
0P31 00 
0F32 00 
0F33 00 

©F34 ee 

OF33 00 
0T36 00 
OF37 OO 

0F36 OO 
0F39 00 
0F3A 00 

0F3S ee 
OP3C eo 
0F3O eo 
0F3E OO 
0F3F eo 



lit Ion 
34 



87 

28 | 

89 

30 

31 

32 

33 

34 

33 

36 

37 | 

3ft 

39 

40 

41 

42 

43 

44 

43 

46 I 

47 | 



coding table 



org 

data 
data 

data 
data 
data 

data 
data 
data 



data 
data 
data 

data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 



h # f2» 
h'Ol 

n»ie 
n'le 

h» 10 
h»10 

h»10 
h*00 

h'ie 



h'lO 
h'02 
h«2e 

h»Of 

h*ee 

h'OO 

n'oe 
h*ee 

h*oe 

h'OO 
h'OO 
h'OO 
h'OO 
h'OO 
h'OO 
h'OO 

h«ee 

h'OO 
h'OO 
h'OO 
h*eo 
ri*eo 

h'OO 
h«20 



9 00* read status 

*01 f indicator powtr cont 

•02* indicator mods 

•03* device input control 

•04» davicc outout contro 

•OS* po n s r relay control 

•OS' claar display 

•07* device display contr 



•Ofl* insar*t character 
•09» raad dwice data 
•Oa' display character at 



itionel poll 



*Ob 
blank 
blank 
blank 
blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 
blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 

command sm pans ion 
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CP/W TLC8-47 ASSEMBLER V2. 2 

PAGE 2 



LUC UoJ 


Line 


SOURCE 


STflTEHEI 


0F40 




OTQ 


h» f48 




□1 | 








52 | 


f40-f4f 






3*5 1 








BA t 

I 








35 | 


f40 -f6f -> h»f f 




56 | 






0F40 FF 


■7 


data 


h'ff 


OF 4 I FF 


mta 

OO 


data 


h* ff 


0F42 FF 


■a 

39 


data 


h' f f 


0F43 FF 


cm 

D« 


data 


h f f f 


0F44 FF 


ol 


data 


h* ff 


0F43 FF 


62 


data 


h' f f 


0F46 FF 


63 


data 


h* ff 


0F47 FF 


64 


data 


h* ff 




69 | 






0F48 FF 


66 


data 


h»ff 


0F49 FF 


67 


data 


h«ff 


0F4A FF 


68 


data 


h« ff 


0F4B FF 


69 


data 


h»ff 


0F4C FF 


70 


data 


h* ff 


0F4D FF 


71 


data- 


h»ff 


0F4E FF 


72 


data 


h* ff 


0F4F FF 


73 


data 


h' ff 




74 | 








73 t 


f30-f5f 






76 | 






0F50 FF 


77 


data 


h» ff 


0F31 FF 


78 


data 


h' ff 


0F32 FF 


79 


data 


h» ff 


0F33 FF 


80 


data 


h» ff 


0F34 FF 


81 


data 


h»ff 


0F33 FF 


82 


data 


h* ff 


0F56 FF 


83 


data 


h«ff 


0F57 FF 


84 


data 


h' ff 




as | 






0F3S FF 


86 


data 


h»ff 


0F39 FF 


87 


data 


h»ff 


0F3ft FF 


88 


data 


h» ff 


0F5B FF 


89 


data 


h»ff 


0F3C FF 


98 


data 


h»ff 


OF3D FF 


91 


data 


h»ff 


0F3E FF 


92 


data 


h* ff 


0F5F FF 


93 


data 


h« ff 




94 | 








95 I 


f60-f6f 






96 I 






0F60 FF 


97 


data 


h'ff 


0F61 FF 


96 


data 


h" ff 


0F62 FF 


99 


data 


h»ff 


0F63 FF 


108 


data 


h»ff 


0F64 FF 


101 


data 


h»ff 


0F63 FF 


102 


data 


h» ff 


0F66 FF 


103 


data 


h*ff 
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CP/H TLCS-47 ASSEMBLER V2.2 

PflBE 3 



uoc oar 


LINE 


SOURCE 


STATEMENT 




9F67 FF 


194 


data 


h»ff 






189 f 








8F68 FF 


196 


cUt* 


h»ff 




FF 


197 


data 


h» ff 




0FGA FF 


198 


data 


n»ff 




9F6B FF 


199 


data 


h« ff 




9F6C FF 


119 


data 


h» ff 




9F6D FF 


111 


data 


h» ff 




8F6E FF 


112 


data 


h»ff 




9F6P FF 


113 


data 


h« ff 






IU | 










119 t 


f79-f7f 








116 | 








0F78 C9 


117 


data 


h»c9 


l 8 


9F71 F9 


na 


data 


h»f9 


1 1 


9F72 A4 


« • o 

1 IV 


OH • 


h* a4 


1 2 


0F73 89 


129 


data 


h' b9 


1 3 


9F7A 99 


121 


data 


tt* 99 


t 4 


9F73 98 


122 


data 


h«92 


\ s 


8F76 68 


123 


data 


h'82 


1 6 


8F77 D8 


124 


data 


h'dS 


| 7 




189 | 








9F76 80 


126 * 


data 


h'80 


1 8 


9F79 90 


127 


data 


h"99 


t 9 


0P7A FF 


128 


data 


h»ff 


1 blank 


9F7B C9 


129 


data 


h'c9 


t 11 


9F7C FF 


139 


data 


h» ff 


1 blank 


ISP 70 B7 


131 


data 


h« 67 




•PTE FF 


132 


data 


n»ff 


1 blank 


9f*7F FF 


133 


data 


n*ff 


1 blank 




134 f 










133 | 


f89-f9f 








136 t 








ROM PA8E 


NO. 62 








9F89 FF 


137 


data 


t%* ff 


1 blank 


oral aa 


138 


data 


h»88 


1 A 


8FB2 as 


139 


data 


h*83 


t b 


9F83 C6 


149 


data 


h» c6 


f c 


9F84 At 


141 


data 


n'ai 


1 d 


ofb9 as 


142 


data 


h'86 


1 E 


8F86 BE 


143 


data 


h'6a 


1 F 


ofb7 aa 


144 


data 


h»82 


1 B 




145 | 








eraa S9 


146 


data 


h'89 


f H 


9F89 CF 


147 


data 


h» ef 


1 I 


9F8A El 


148 


data 


h'al 


t J 


9F8B FF 


149 


data 


h» ff 


1 blank 


9F8C C7 


1S9 


data 


h»c7 


f t- 


9F6D FF 


131 


data 


h»ff 


t blank 


9F8E FF 


132 


data 


h»ff 


t blank 


6FSF CO 


133 


data 


h*c9 


I o 



194 | 

139 1 f99-f9f 
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CP/H TLCS-47 ASSEMBLER VS. 2 

PASS 4" 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 








196 


1 








OF9© 


SC 


137 




data 


h'Sc 


1 P 


0F91 


FF 


ISS 




data 


h* ft 


1 blank 


OF92 


AF 


139 




data 


h* af 


1 f* 


OF93 


98 


160 




data 


h*92 


1 8 


OF94 


FF 


161 




data 


b* ft 


t blank 


0F93 


CI 


162 




data 


h* cl 


• u 


Of 0£ 


FF 






rim*?* 


n tt 


| DlaTlK 


OF97 


FF 






data 


h v f f 


I blank 








1 












loo 




oa*a 


T% m TT 


1 DianK 




rr 


ior 






W| 

n tt 


| OlMK 


CP9A 


r r 


loo 




DMA 


n tt 


| DlanK 


ocqn 


FF 


169 






l» TT 




WTTL 


ee 
rr 


1 7B 
* /V 




aava 


n* tt 


t hi Mb 
| Dl arm 


OF9D 


rr 


171 




data 


n' ff 


| blank 


0F9E 


FF 


172 




data 


h* f f 


; blank 


0F9F 


BF 


I/O 




data 


ft* bf 


f blank 






17* 


1 












1 73 


1 


f a8~f af 










176 


t 








ACM 


rr 


1/7 




data 


h* f f 


; blank 




AO 


l7o 




data 


h* SB 


! A 


CPAS 


S3 


179 




data 


h* S3 


t b 


UrHiS 


r*t 


ISO 




data 


h f c6 


1 c 


iflrH*) 


Hi 


181 




data 


n F ai 


F d 


wrHg 


oc 
bo 


182 




data 


h* 66 


1 E 


WrHo 


OP 


183 




data 


h* 8* 


f F 


0FA7 


S2 


184 




data 


h' 82 


t B 






189 


1 








OF AS 


89 


166 




data 


h* 89 


1 H 


0FA9 


CF 


187 




data 


h* cf 


1 I . 


OFAA 


EX 


188 




data 


h'al 


r J 


0FA8 


FF 






data 


h* ff 


i KIamU 


OF AC 


C7 


190 




data 


h»e7 


I L 


OF AD 


FF 


191 




data 


h*ff 


I blank 


OFAE 


FF 


192 




data 


h»ff 


1 blank 


OFAF 


CO 


193 




data 


h'cO | 


r o 






194 


1 












195 


1 


fbO-fbf 










196 


1 








0FB0 


SC 


197 




data 


h*Sc 


I P 


OFBi 


FF 


198 




data 


h»ff 


\ blank 


0FB2 


AF. 


199 




data 


h»af 


1 


OFB3 


32 


209 




data 


h»92 


1 9 


OFB4 


FF 


2C1 




data 


Mff 


1 blank 


0FB3 


CI 


202 




data 


h"el 


r blank 


OFB6 


FF 


203 




data 


h»ff 


t blank 


0FB7 


FF 


204 




data 


h* ff 


f blank 






203 


1 








OFB8 


FF 


206 


data 


h»ff 


\ blank 


OFB9 


FF 


207 




data 


h»ff 


\ blank 


OFBA 


FF 


208 




data 


h»ff 


r blank 


OFBB 


FF 


209 




data 


h»ff 


1 blank 


OFBC 


FF 


210 




data 


h*ff 


1 blank 
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CP/M TLCS-47 ASSEMBLER V8.S 



POSE 



LOG 


OBJ 


LINE 




9FBD 


FF 


en 




BFBE 


FF 


212 




0FBF 


FF 


213 








214 


1 






219 


f 






216 


%• 






217 


1 


ROM C 


XU3E 


NO. 63 




0FC8 




216 








219 


1 


0FCO 


FF 


229 




0FC1 


FF 


221 




0FC2 


FF 


222 




0FC3 


FF 1 


223 




0FC4 


13 


224 




9FC9 


IX 


22S 




9FC6 


FF 


226 






16 






0FC6 


FF 


229 




0FC9 


FF 


229 




9FCA 


FF 


239 




OFCB 




231 




9fcc 


FF 


232 




0FC9 


18 


233 




9FCE 


FF 


234 




0FCF 


17 


239 








236 


I 


QFIHI 


FF 


237 






38 


236 




•FD2 


34 


239 








249 




0FD4 


32 


241 




9FD9 


14 


242 




acne 


36 


243 




■ruf 


FF 


244 




0FD8 


31 


249 




0FD9 


39 


246 




0FD0 


39 


247 




0FDB 


FF 


246 




0FDC 


33 


249 




QF0D 


30 


2se 




0FDE 


37 


291 




9FDF 


19 


292 








293 


1 






294 


1 


ROM 


Bom* 

matt 


: NO* 63 




0FE7 




299 








296 


t 






257 


r 






296 


i 


BFE7 


37 


299 





SOURCE STATEMENT 



data 


h»ff 


1 


blank 


data 


h' ft 


1 


bl*nk 


data 


n'ff 


f 


blank 



f riwe f control data 





h f f c9 






data 


h* ff 






data 


h* ft 






data 


h" ft 






data 


h*ff 






data 


h*13 


1 


on / < 


data 


h«lt 


1 


•vont 


data 


h»ff 






data 


h» 16 


1 


cl»ar 


data 


h* ff 






data 


h»ff 






data 


h*tt 






data 


h» fr 






data 


h'ff 






data 


h» 12 


t 


auth 


data 


n« ft 






data 


h»17 


1 


■■iid 


data 


h"fr 






data 


h'38 


1 


6 


data 


h«34 


1 


4 


data 


n* 19 


1 




data 


h*32 


1 


2 


data 


h* 14 


1 




data 


h*36 


t 


6 


data 


h»ff 






data 


h f 31 




1 


data 


h»39 


1 


9 


data 


h*39 


1 


9 


data 


h» ff 






data 


h*33 


1 


3 


data 


h*30 


1 


9 


data 


h«37 


f 


7 


data 


h* 19 


1 


•can 



org h» f o7 
k*y«c«n data 

data h f 37 



t 
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CP/M TLCS— *7 ASSEMBLER VS. 2 

PftBE B 



L0C 


(JBJ 


1 TMP 

Line 


SOURCE STATEMENT 




0FE8 


09 


269 


data 


MOO 




8FE9 


00 


261 


data 


h'ee 




OFEA 


09 


262 


data 


h*oo 


1 no urn* 


©FEB 


32 


263 


data 


h f 32 


1 , 2 t 


OFEC 


09 


264 


data 


h«00 


t no um 


©FED 


34 


26S 


data 


h«34 


| »4« 


0FEE 


13 


266 


data 


h' 13 


1 • on/off 


©FEF 


09 


267 


data 


h'oe 


1 no um 


0FF9 


14 


268 


data 


h»14 


1 *~* 


0PF1 


IS 


269 


data 


h» IS 


1 pc/fc scan 


0FF2 


16 


279 


data 


hU£ 


1 t e » 


0FF3 


36 


271 


data 


h'36 


f •&» 


BFF4 


17 


272 


data 


h'17 


1 */a»nd 


0FF3 


00 


273 


data 


h'00 


1 no u«* 


8FF6 


00 


274 


data 


h*ee 


1 no um 


0FF7 


12 


273 


data 


h f 12 


t a/auth 


0FF8 


10 


276 


data 


h'19 


1 


0FF9 


11 


277 


data 


h'll 


I m/w^mnt 


OFFA 


35 


278 


data 


h»33 


I »3» 


0FFB 


33 


279 


data 


h'33 


1 *3» 


OFFC 


39 


2S9 


data 


h"30 


1 i0i 


0FFD 


39 


281 


data 


h'33 


1 »9» 


0FFE 


38 


282 


data 


h*38 


i •e* 


OFFF 


31 


283 


data 


h»31 


1 M' 



284 | 
283 | 

286 wnd 



ASSEMBLY COMPLETE, 8 PROGRAM ERROR (SI 
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CP/* TLC8-47 ASSEMBLER W*t 

PASE 7 
SYMBOL TABLE 

DEFINED • USER SYMBOL <S> 
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CP/M TLCS-47 assembler VS. 2 

PAGE 1 



LOC OBJ LINE SOURCE STATEMENT 

i l 

8 t 7.1983. 

3 I ldlsp.ssa VI. 0 

4 | <TNP4740P> 
3 I 

& | display rout In* 



9 I 

•no list 
•list 



338 | 
303 t 

ROM PAGE NO. 44 



0B00 




304 




ot*q 


h'bee 






30S 


1 










306 


f 


interrupts vnabl* 






307 


I 






0B99 


3F3S 


308 




St 


Stdlsps 


0B08 


44 


309 




Id 


*,*010»b 


0B03 


13 


310 




Ken 


** sir 


©B04 


36GF 


311 




•iclr 


il, 101111b 






312 


t 










313 


1 










314 


f 










319 


f 


push rsglstsi 








318 


t 










317 


1 






0B&& 


2930 


318 




KCh 


hl,displ 






313 


t 










380 


1 


count up Isd 


count mr 






381 


t 






0B0S 


3CBD 


382 




Id 


*, lscetl 


0B0A 


06 


383 




inc 


* 


0B0B 


3FBD 


384 




St 


«, Iscotl 


0B0O 


00 


383 
328 


f 


cropr 


*,£h*0 


0BBE 


B3 


387 




b 


dlspl0 






3S8 


I 






0B0F 


3C8E 


389 




' Id 


* 9 lscotn 


CB11 


08 


330 




inc 




0818 


3F6E * 


331 




St 


*, Iscota 






338 


1 






0B14 


D0 


333 




ctrtpr 


«,«h»0 


0B1S 


B3 


334 




b 


dlspl0 






333 
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CP/M TLC3-47 ttSSEHBLER V2.2 

PAGE 2 



LOC OBJ 


LINE 


SOURCE 


STATEMENT 


0B16 3C6F. 


336 


Id 


a, laceth 


eBxa 0a 


337 


inc 


a 


0B19 3FSF 


33S 


at 


a, laeoth 




339 | 






0B1B D0 


340 


ewpr 


a,th'0 


0B1C B3 


341 


b 


dlaplO 




342 | 








343 | 








344 | 


counter ovi 


tr flow 




348 f 








346 f 






©BID 4F 


347 


Id 


a,Ch»f 


8B1E 3F6P 


346 


at 


a, lacoth 


0B20 43 


349 


Id 


4, CM 3 


0B21 3F6C 


390 


•t 


a v lacotv 


0B23 40 


391 


Id 


a v Ch'O 


0B24 ygp 


392 


•t 


a, lacotl 




393 | 






0B26 


394 


Id 


a^ diaplw 


0B28 


399 






0BSB 9£ 


V 396 


tnt 


a, 2 


0BS9 AP 


397 


b 


diapl2 




396 | 






0B2A 3638 


399 


and 


a v £101 lb 




360 | 






0B2C 3P33 


361 


St 


a* dlaplt* 




362 


b 


dl«pl0 




363 $ 








364 diapl2i or 


a«<0100b 


OR31 3F33 


369 


at 


a« diaplw 




366 t 

367 | 








368 i 


lad -on* 






369 | 








370 | 






0B33 3C33 


371 displ0i Id 


a^ d lap 1m 


0B39 9C 


372 


tHt 


••2 


0B36 6B63 


373 


b 


diapll 




374 | 








379 | 








376 | 


rval part 






377 | 








376 | 








379 | 








360 | 


lad 'on* 






361 | 






0B3B 9F 


362 


tnt 


3 


0839 6B4F 


363 


b 


dlapl3 




364 | 








369 | 


■id 'on* 






386 | 






0B3B 3837 


367 


and 


a t C0111b 


0B3D 3F33 


366 


•t 


a 9 dlaplw 


0B3P 3G33 


369 


Id 


a, ldatwt 
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CP/M TLC6-47 ASSEMBLER 

PflBE 3 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


ROM PABE NO. 49 • 






0641 


3AA1 


390 


out 


a,*op01 


0B43 


3C36 


391 


Id 


a, ld*tn2 


0B49 




392 


out 


a v *op02 


0B47 


3B96 


393 


clr 


*6pOS f X 


0B49 


3B26 


394 


MTt 


*op0&,2 






399 


f 




0B4B 


3929 


396 




spuvsl* 2 






397 


1 




0B4D 


6B89 


39S 


b 


tfispie 






399 


? 








400 


1 Imd »cm» 








401 


t 




0B4F 


3820 


402 


dl»pl3t or 


a,C10&0b 


0B91 


3F33 


483 


St 


a,dlsplw 


0BS3 


3C37 


404 

'409 


t 

Id 


a,ldatll 


0B99 


3PA1 


406 


out 


a,*©p«l 


0B57 


3C3S 


407 


Id 


a,ld*tl2 


0BS9 


3AA2 


408 


out 


a, %opB2 


0BSB 


3B16 


409 


sat 


*©p0S t l 


0B9D 


3BS6 


410 


clr 


Xop0&,2 






411 


t 




0BSP 


£889 


412 


b 


dispiO 






413 


1 








414 


1 








419 


I iMQinaly part 






416 


1 








417 


f 








418 


1 key scan rsady 






419 


f 




0B61 


3929 


420 


sat 


*puvsl,2 






421 


1 




0B63 




422 


dlspllt tnt 


**3 


0B64 


89 


423 


b 


displ4 






424 










429 


t md * on' 








426 


1 




0B69 


3837 


427 


and 


a,£0111b 


0B67 


3F33 


423 


St 


a, displw 






429 


1 




0B69 


3C39 


430 


Id 


a, ldasMl 


0B6B 


3AA1 


431 


out 


a, %op01 


0B6D 


3C3A 


432 


Id 


a, ld»s*2 


0B6F 


3&A2 


433 


out 


a, %op02 






434 


1 




0B71 


3B26 


439 


sat 


*op86,2 


0B73 


3B96 


436 


elr 


«op06, 1 






437 


1 




0B79 


3929 


438 


sat 


*puvsl,2 






439 


1 




0B77 


6B89 


440 


b 


dlspl0 






441 


1 








442 


1 Isd 'on' 





I •ksyscan raady' o 



; kay scan rv-ady 
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PAGE 4 



uoc 


OBJ 


LXNC 


SOURCE STATEMENT 






443 


t 






9879 


JBcS 


444 


dl»p!4i 


or 


4, f 1000b 


0B7B 


3F33 


449 
446 




•t 


*,dl»plw 


SB7I> 


3C3B 


447 


I 


Id 


*, Idas 11 


0B7F 


3AA1 


440 




out 


*op0l 


RON 1 


>AGE NO. 44 










0B01 


3C3C 


449 




Id 


«, ldulS 


0B83 


3AA& 


450 




out 


*? *op0C 






451 


1 . 






BBSS 


3B16 


452 




ttt 


«OP9& v l 


0B67 


3B66 


453 




clr 


*OD06,2 






454 


• 










455 


1 










456 


1 rttum 








437 


I 










450 


1 






0B09 


2930 


459 
460 


dl*pl0i 


KCft 


hl,dl»pl 


0BB8 


47 - 


461 


• 


Id 


m,«h»7 






462 


f 






9BSC 


36AF 


463 




dielr 


11, 101111b 


0B0E 


3C1C 


464 
465 


1 


Id 


oirb 


0B90 


13 


466 




nch 


4, •ir 


0891 


3C32 


467 




Id 


*, dl»p* 


0B93 


SB 


466 
469 


1 


r«tl 








470 


1 










471 




•nd 
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POSE S 













SYMBOL 


TABLE 










* 


COMMAD 


0913 


# 


COMMAH 


0915 




COMMAL 


0014 


* 


DATA0H 


0061 


* 


DATA0L 


9060 


• 


DATA1H 


9963 




DATA1L 


0062 




DATA2H 


0985 


* 


DATA2L 




• 


DATA3H 


0967 




DATA3L 


9086 


• 


DATA4H 


0069 


* 


DATA4L 


eesa 


• 


DATACT 


0200 




DCH 


00FE 


• 


OCL 


00FC 


♦ 


dcm 


00FD 




DISPA 


0932 


* 


u x Oku 


0931 




DISPI0 


0BS9 


• 


DISPIW 


0034 




DXSPL 


0930 




nresi a 

vlsrUD 


0B33 




DXSPL 1 


0B63 




DI3PL2 


0B2F 




DXSPL3 


9B4F 




UlOrU*T 


0B79 




DXSPLU 


0033 




EIRB 


001c 


• 


FLASH 


0330 


* 




0O8C 




XNCOTL 


896A 


* 


incotm 




* 


KEST 


0022 


* 




9043 


• 


KEST0L 


0042 


* 


KEST1H 




* 


KE3T1L 


9044 






0047 


• 


KE5T2L 


0946 


* 


KEST3H 


O049 


* 


KEST3L 


9946 




KEST4H 


004B 


* 


KEST4L 


094A 


# KEST5H 


0940 


* 


KEST5L 


994C 


♦ 


KEBTBH 


0021 


• 


KESTBL 


O020 


« 


KEYN0 


0929 


* 


KEYNN 


092A 


• 


KEYOO 


002B 


• 


KEYON 


002C 


• 


KEYS 


0199 


» 


KEYSB 


0239 


* 


KEYSC 


000E 


• 


KEYT 


0309 


• 


KEYTB 


90C8 


* 


LCICOT 


000D 




LDA8L1 


003B 




LDASL2 


003C 




LDASM1* 


9939 




LDAStna 


993A 




LDATL1 


9937 




LDATL2 


8930 




LDATW1 


0933 




LDATM2 


9036 




LECOTH 


006F 




LECOTL 


0960 




LECOTM 


998E 


* 


LEDD 


0310 


• 


LI0VF1 


9690 


• 


LX0VF2 


0D99 


* 


LMAIN 


93E0 


* 


LREMO 


0E00 


• 


LVLFEX 


0C00 


* 


0VER2A 


0972 


* 


0VER2H 


9971 


* 


0VER2L 


9079 


* 


OVERAl 


0012 


• 


0VERH1 


0011 




OVERL1 


0919 


# 


PARITT 


900C 


* 


PARITY 


000B 


* 


READC 


0926 


♦ 


READN 


0927 




REM09 


0060 


* 


REMD1 


9961 


• 


REWD2 


0962 


* 


REMD3 


9963 


* 


REMD4 


0964 


• 


REMD3 


0069 


• 


REMD6 


0966 


• 


REMD7 


9967 


♦ 


RERQA 


996A 




REMOH 


0069 


* 


REMOL 


0966 


* 


RKCE 


00S9 


* 


RNH 


006B 


» 


RNL ' • 


096D 


• 


RNH 


096C 


• 


RWRPCH 


90CA 


* 


RWRPCL 


00C8 


* 


RWRPCm 


O0C9 


♦ 


SERVRC 


990F 


• 


SPUCP 


9924* 


* 


SPUSH 


9003 




8PUSK 


0023 


•> 


SPUSL 


0002 


• 


8PUVDM 


9904 




SPUV5H 


9900 




SPUVSL 


9999 




SPUVUW 


0991 


* 


8PW 


99FF 


*- 


BPUB 


90C7 




TABLE 


0000 


* 


TIHR2H 


00FA 


* 


TIWR2L 


90FB 




TIMR2M 


O0F9 


* 


TIMRHN 


00F6 


♦ 


TIMRHO 


09 IB 


* 


TIMRLN 


09F4 


* 


TIKRLO 


0919 


*- 


TINRHN 


99F9 


* 


TIHRMO 


001 A 


• 


VLFC 


9990 


• 


VLFEC 


0916 


» 


VLFRB 


0009 


* 


VLFTB 


0008 




VLFTH 


9997 


* 


VLFTL 


0906 


* 


VLFXA ' 


0092 


• 


VLFXH 


0991 




VLFXL 


9939 


* 


UARPCL 


90C4 


• 


UARPCM 


00C3 


* 


WRITEH 


0926 



• WRITEN 0925 
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LOG OBJ 



LINS 

1 
8 



PAOE 1 
SOURCE STATEMENT 







7. 1983. 


lt*bl*. am 


vi. a 






CTMP4740P> 




t*bl« 


rout in* 





•no 11 at 
•list 

zr i 



ROM PASS NO* 0 

0000 ss 

0000 63E0 89 
30 

31 



0004 20 
0009 00 

0006 6£09 



000C 6EB0 



3B | 
33 
3% 
35 I 
34 
37 | 
30 
39 I 
40 

♦1 I 
42 

♦3 | 



b 
b 

rwtt 
nop 

b 

b 

b 

b 



h*000 
lMln 



llovfl 

ldl»p 
lr 



ASSEMBLY COMPLETE, 
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CP/W TUCS-A7 ASSEMBLER V2. fi 

PA6E Z 



SYMBOL TABLE 



LDI8P 0B0® LIOVF1 0600 LI0VF2 0D00 LMAZN 03E0 

LREMO 0E00 LVLFEX 0C00 

DEFINED 6 USER SYMBOL (S> 



( 
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PAGE 1 



LOG OBJ LINE SOURCE STATEMENT 



1 , . 

2 | 7.1983. 

3 | liovf2.«M VI. 0 

4 | <TNP4740P> 
3 I 

6 I rw o t t con. rout in* 

▼ I 

a t 

9 i— . 



•no 11 st 
•list 



266 i 

RON PAGE NO. 32 

0099 269 org h'd09 

270 | 

271 f 
273 i 

273 | push roglstor 

274 | 

275 | 

0000 3F72 276 st «, ovsr2* 

0002 277 Id «,£0l00b 

0003 13 270 KCt> a, sir 
000* 366F 279 oielr 11, 191111b 
0006 2970 260 KCh hl,ovor21 

281 || 

262 || Umt2 stop 

263 || 

0D06 40 204 Id *,£0 

0D09 3A80 269 out «,*opld 

266 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 M 1 1 U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 It 1 1 1 1 1 

267 1 1 1 1 1 1 1 1 1 1 1 1 1 1| 1 1 1 1 1 1 1 1 1 1 1 1 ti 1 1 1 1 1 1 1 1 1| 1 1 M 1 1 1 1| 
266 | 

269 it check Nl rout in* * 

290 | 

OD0B 3C6B 291 Id *, rnh 

0060 01 292 eapr £1 

0D0E 6043 293 b row 100 | Nl msb not • 1' 

894 u 

293 || Nt-1 
296 || 

0010 3BD0 297 tsstp *00, 1 | chock port for rwott 

0012 AP 296 b r*»2©0 | port M' , it was not 



start bit 



299 | 

360 || It was start bit 

301 | 
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PAGE 



LOC OBJ 

0D13 42 
0D14 3F6B 



0D16 3B06 
0D18 4F 
0D19 3FFA 
0D1B AD 
0D1C 3FF9 
0D1E 47 
CO IF 3FF6 

0D21 46 
0D22 3A8D 



0D24 2970 
0026 47 
0087 36AF 
0D29 13 
0D2A 3C72 

0D2C 3B46 
0O2E 2B 



OD2F 39F0 
0D31 B3 

0D32 fV4 



0D33 3B06 
0D3S 4F 
0D36 3FFR 
0D38 43 
0D39 3FF9 
0D3B 4E 
0D3C 3FFB 

0D3E 4B 
0D3F 3ABD 



LINE 



SOURCE STATEMENT 



3CS 
303 

304 f 

305 f 
306 
307 
308 
309 
310 
311 
312 
313 U 
314 
319 

316 M 

317 ft « 

318 || 

319 r*t»300i 
320 

321 

322 

323 

324 tl 

32S 

326 

327 | 

32B M 

329 r*m200i 

330 

331 | 

332 

333 | 

334 t 

333 rwn210t 

336 

337 

338 

339 

340 

341 

342 it 
343 
344 

343 ft 



Id 
«t 



Mtting tinwi-2 



•ft 

Id 
•t 
Id 
»t 
Id 
st 



«op06,0 

a,*h"d 
*«*7 



Id 




out 


• t *opld 


r«tum 


rout irm 


xch 


hl,ovvr21 


Id 


a, £011 lb 


dielr 


11, 101111b 


xch 




Id 


*, ov»r2« 


elr 


*op06 f 0 


r«tl 




tMtp 


»puv*n, 3 


b 


r*«210 


b 


rmm 1300 


Mt 


%op0&*0 


Id 




*t 


*, 1 lnrSh 


Id 




»t 


A, tinr-2ot 


Id 




mt 


* v timr21 


Id 


*.«B 


out 


«, xopld 



ROM PRQE NO. 53 * 
0D41 6D24 



346 
347 
348 
349 

330 | 

331 f 

332 t 

333 | 



ti r a w 3 00 

mmt MMittitmuiH 
uinnmnMimumi 
tttitiiimuummHt 
t 



t N2-2 



I tim»r2 »t*rt 



I jump to rtturn routir 



Nl 



not 
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PABE 



■ rv^ 
l»PU 


UErJ 


1 f hiCT 


SOURCE 


9 * ■ i f 


0D43 


JWDD 


334 


rswlOOi 


Id 


f IWI 


0049 


00 


399 




cmpr 




0D46 


(BE 


396 




tMtp 


XT, 


0047 


93 


3S7 




b 


___ « ■ t% 

rwmi 19 


0D46 


BB 


39B 


rstOOOt 


b 


rwl 000 






399 


1 1 










360 


1 






0049 


40 


361 


r*f»l£0i 


id 


*, CO 


0D4A 


3F6B 


368 




St 


St T*A^ 


0D4C 


3F6C 


363 




St 




0D4E 


3F6D 


364 




St 


*f ml 






369 


1 






©05© 


6024 


366 




b 


i-m30O 






367 


tit 










368 


HI 










369 


tlf 






0092 


39BO 


370 






•puvth, ; 


0054 


B9 


371 




b 


rw*l20 






372 


f 










373 


1 


data 


crsat rout; 






374 


1 






0099 


397B 


379 




clr 


spuvsh, i 






376 


I 






0097 


3952 


377 




elr 


spusl, 1 


> off 
















378 


I 






0099 


6024 


379 




b 


r*«300 






360 


1 










361 









I Pi mas not 



f <kay currently dsprrssssd 
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POSE 



SYMBOL 



* 


cqmmad 


0013 


♦ C4JWMFC 


0013 


• 


OCH 


00FE 


* DCL 


00FC 


« 


DI8PH 


0831 


♦ DISPIW 


0034 


* 


INCOTH 


003B 


• INCOTL 


0039 




KE5T0H 


0B23 


' * KEST0L 


0022 


• 


KEST2H 


0027 


• KEST2L 


0026 


# 


KEBT4H 


002B 


• KEST4L 


002A 


• 


KEYND 


002C 


• KEYNN 


002D 


» 


KEYS 


0100 


* KEY80 


0250 




LCXCOT 


000D 


• LDATL1 


0037 




LDATM2 


0036 


• U>ISP 


0800 


* 


LECOTM 


003D 


« LIOVFl 


0&00 




LVLFEX 


0C00 


0VER2A 


0072 


* 


OVERA1 


0012 


* 0VERH1 


0011 


• 


PARITY 


000B 


RE1000 


0D48 




REM 120 


0D49 


REM200 


0D2F 


* 


REMD0 


0060 


• REHD1 


0061 


• 


REMD4 


0064 


» REHD3 


0063 




REMOA 


006A 


• REROH 


0069 




RNH 


00SB 


RNL 


0060 


• 


RWRPCL 


00ca 


• RWRPCM 


00C9 


• 


SPUSH 


0003 


* SPUSK 


0020 




BPUVGH 


0000 


• 9PUV3L 


0005 


• 


8PWB 


00C7 


* TABLE 


0000 




TIMR2M 


00F9 


* TIWRHN 


00F6 




TIHRLO 


0019 


♦ TIMRMN 


00P9 


* 


VDATAL 


0017 


♦ VLFC 


000A 


• 


VLFTB 


0008 


* .VLFTH 


0007 


* 


VLFXH 


0091 


* VLFXL 


0050 



DEFINED 116 USER SYMBOL (8) 



VftBUE 



* 


C0MM8R 


0014 


• 


DATACT 


0200 


* 


DDI 


00FD 


• 


DISPA 


0032 


• 


DISPL 


0030 


• 


DISPLW 


0033 


* 


inarm 


003A 


• 


REST 


O043 


• 


KEST1M 


002S 


• 


KEST1L 


0024 


• 


KEST3H 


0029 




KEST3L 


0028 


* 


KESTBH 


0041 


♦ 


KE5TBL 


0040 


• 


KEYOD 


002E 


• 


KEY ON 


002F 


« 


KEY6C 


000E 


* 


KEYTB 


00CB 


* 


LDATL2 


0038 




LDATM1 


0035 


* 


LECOTH 


003E 


* 


LECOTL 


003C 


• 


LWAIN 


03E0 




LREMO 


0E00 


* 


0VER2H 


0071 




0VER2L 


0070 


* 


□VERL1 


0010 


* 


PARITT 


000C 




REM 100 


0D43 




REM110 


0DS2 




REM210 


0D33 




REM300 


0D24 


• 


REHD2 


0062 


♦ 


REWD3 


0063 


• 


REKD6 


0066 


* 


REMD7 


0067 




REMOL 


0068 


• 


RKCE 


0030 






006C 


* 


RURPCH 


00CA 


* 


SERVRC 


000F 


• 


spucp - 


0021 




SPUSL 


0002 


» 


SPUVDW 


0004 


♦ 


SPUVUPI 


0001 


♦ 


SPW 


00FF 




TIMR2H 


00FA 




TIMR2L 


00FB 


♦ 


TIMRHO 


001B 


• 


TIMRLN 


00F4 


• 


TIMRMO 


001A 


* 


VDATAH 


0016 


* 


VLFEC 


0016 


* 


VLFRB 


0009 


• 


VLFTL 


0006 




VLFXA 


00S2 


• 


UARPCL 


00C4 


* 


UARPCM 


00C5 
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\000*> 
<000t> 

< oooe> 

<000*> 
V 0004 > 

<oooc; 
<ooo3> 

<0OOB> 
r nnnn> 

<000c v 
<-000E*' 



c 0003 fc 



;R0 
;R1 
;P.2 
:R3 
;R4 
jP3 
;R& 
;R7 



3 
4 
3 
6 
7 
8 
9 
I 0 

n 

12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
23 
29 
30 
31 
32 
33 
34 
33 
36 
37 
38 
3? 
40 

41 ; 

42 . 

43 COyHT_F 



304^ Drop Proc»?ior rtain Pout in* 



<:*:<<<<<•;<<< Ufflng P*gister - 

Bank 0 

— General Register 

General Register 

General Register 

Gene 1*1 Register 

General Register 



•>>>>•>>>>>>>> 



—Converter 

— Used in drop poll map 
— Converter 

— Converter , Soft counter 
RF cable switch < Store cable num. 



Counter for count 04 CMD 
Interrupt routine j+art address 



: <<<«« 


:«<< Port 


•->.-*>>>>* 








:R1 ^3> 


<4> <2> <2> <1, '0. Subscriber Select 








;PI '7> 






Test switch ** Reset 


out • 




t 0 «j 


;P4 <3- 


<2> <1> <0> 


Converter Control 








;P3 '3 > 


<2> 


CI > 


Drop "Scan Switch 


S2-S1 






;P3 <4'; 






VLF OUT 








;P£ <3-- 


<2> 


'1 > <0> 


Power Detec 1 *" I 








;P7 M> 


<0> 




II 








:P7 '3* 


<2> 


• 


ECU Address 








; C0C-E 




Address 


Coment 




pin out 


DAT 1 


EQU 


00001 ooiB 


Tuning dat a ' 1 ' 




n 


1 




EOU 


OflOOOOOiB 


Tuning data *0* 




Q 


1 


CLKDflT 


EQU 


00001 0 0 Op 


C 1 oc» dai =» ' i * 




9 


n 


L0DD* T 


EQU 


00001 OtOB 


Load pul »e iat a * 1 




Q 




PUPDTft 


EOU 


iiOOOOf 00E 


Power o* f 




O 


4 


pwP.DT: 


EQU 


00001 100P 


Po^er on 




Q 


4 


0ABl_- 


EOU 


ooooooi ie 


Cable select A 




0 




CAeu_B 


EQU 


0O00I 01 IE 


C»03* Select B 






3 


PETDA- 


EQU 


00001 1 01S 


Pou»r check 




a 




CwBL C 


EQU 


000001 1 np 


Cable Select C 






6 


CABL~r 


EQU 


nnooi * 1 0B 


C*bU :-l«Ct P 




»• 





3 EQU 





44 








43 


:DE-*OT 


EQU 




4£ 


; D3PCNT 


EQU 




47 


;3ETD-T 


EQU 




48 


:RED[*«T 


EQU 




49 








50 


; Label 




<0020> 


31 


PWRDE* 


EQU 


<0021 > 


32 


CHANEL 


EQU 


i 0024 > 


33 


SUBMES 


EQU 


<0023> 


34 


SHDMES 


EQU 


C002D> 


33 


SUBPMR 


EQU 


<002F> 


3fc 


SUBSWT 


EQU 


^0031 > 


37 


DRPP0L 


EQU 



t".wice control 
Device dirplai* control 
Set dat* tc- d«.-ice 
Read data 



"aliable conjtant 

3 * Priority lebe 

Sub. Command constant 

0OM 
01 H 
02H 
03H 
flemorv loc. 
head addesr 
20H 

Z J H 
24H 
23H 
2PH 
2FH 
31H 



•Comment 
01 Command 

03 Command 

na Command SUB 

04 Command 
03 Command 

06 Command 

07 Command 
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LOCATION OBJECT CODE LINE 



SOURCE LINE 



<0038> 
<0036> 



0000 19 

0001 040? 

0003 93 



000? 

0009 237F 
000B 39 
OOOC 23FF 
OOOE 39 

00 OF F5 

0010 fl5 

0011 33 

0012 63 



0013 B826 
00t9 B040 



0O17. Bssr 
0019 BOFF 

001B B81C 
001D B031 

001F B831 
0021 BB07 
0023 BOFF 

0025 18 

0026 EB23 



0028 
0020 
002C 
002E 
0030 
0031 
0 033 



B838 
BA06 
8B05 
BOFF 
18 

EB2E 
EA2C 



0035 BF04 



0037 2304 

0039 14D2 

003B 2303 

003D MD2 



START : 



ST ART V; 



58 DEVPOL 

59 F0P84 

60 ; 

61 

62 
63 
64 
65 
66 ; 
6? ; 

68 ; 

69 
70 
71 



74 
75 
76 
77 
78 
7? 
30 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

?e 

99 
1 00 
101 
1 02 
1 03 

I 04 
105 
106 
107 
108 
109 

I I 0 
111 
1 12 
113 
114 



EQU 
EQl> 



38 H 
56H 



08 Com»«nd 
84 Command 



INILM 



IWILP2: 
INILP3: 



OPC 
PIS 
-JMP 

OPC 
RETP 

OPC 
JMP 



OH 

I 

5TAPT 
3H 

7H 

TlttlNT 



Dl*nabl« «xt interrupt 



TIMER INT. 



ORC 



MOV 
OUTL 
MOV 
OUTL 

EN 
CLR 
OIS 
STOP 



MOV 
MOV 



MOV 
MOV 

MOV 
MOV 

MOV 
MOV 
MOV 
INC 
OrJNZ 

MOV 

MOV 

MOV 

MOV 

INC 

DJN7. 

POHZ 

MOV 



MOV 

CALL 

MOV 

CALL 

110V 



09H 



A,#07PH 
PI ,A 
*, »0FFH 
P! , ft 

FLAGS 

Fl 
TCNTI 
TCNT 



R0,#SHDMES+1 
9R0,*04 9H 



R0,«FORe4*i 
f?R0,«0FFH 

PO- »0ICH 
9P0,*DRPPOL 

R0,tDPPPOL 

R3.tr 

9P0 . * OFFH 
PO 

P3, INILFI 

P0.*r-EVPOL 
R2.«* 
R3.#5 
SP0, •OFFH 
PO 

R3, INILP3 
R2, INILP2 

R7,#04H 



A, HPURDTO 
ALLCNT 
A,«CABL » 
ALLCNT 
A,#CABL_C 



PESET PULSE Ff»P PEPTFERmL PP0CE35OP 



enable flags IBF OBF 

Fl — use for command htadtr" 'AO > 



04 command buffer clear 



34 command buffer clear 



r5oif*8r bank 1 P4 

^et Prop poll map head addr*»?r 
for interrupt initial start. 



t » op Poll Map initialization. 



t'tvice Poll Map iriit 1 » 1 list i o r * . 



Initialise sddrcr* Register. 
: for int«rnjpt rout in* rtartip 

: All cov«rt«r switch off 



Clear Subscriber data 
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LOCATION object coce ljhe 



LIME 



003F 3434 

0041 C3 
0 0<I2 23 OA 
0 044 62 
0043 BD03 

0047 29 

0048 43 



004? 0676 
0048 7690 

0O4D 22 
004E 0449 

0050 A3 
9031 £2 
0032 AS 
0»53 03F7 
0053 F649 
oo$7 FB 
0038 033 B 
003A B3 

0 038 64 
003C 66 
003D 68 
003E 6A 
0»>3F 6C 
OOAO 6E 

0061 70 

0062 72 
0*>63 74 



0064 
0066 
0»6S 
0vt>O 
006C 
006E 
ooro 
oors 
nnra 



04 8F 
0497 
044? 
WB* 
»4DA 
244C 
944* 
C47F 
C4D4 



cir6 Eesr 

Oy*ft e 0 
0'*79 F26* 
OOrB 3438 

oorp **4«? 



©l>?* 23 00 



11? : 

116 ; 

I 17 

118: 

119 

ISO 

121 

122 

123 J 

124 

123 

126 ; 

127 ; 

128 START2: 
129 

130 ; 

131 START4 t 
132 

133 ; 

134 ST6RT3: 
133 

136 
137 
138 
139 
140 
141 

142 t 

143 COMMAND 
144 

143 
146 
147 
148 
14? 
130 
131 

132 I 

133 COMO; 

134 C0M1 : 
133 COM2: 

136 C0H3t 

137 COM4: 

138 COM3: 

139 C0P16: 

160 C0M7; 

161 C0H9: 

162 i 

167 : ' ©4 
1*4 CONT 1 : 
It? 

1*6 
»67 
166 

169 : 

17D - ' 0- 
171 ?TmPT>: 



CALL 


ALLCNT 




CALL 


IN1T_P 


Power detect lin* In i t i * 1 i =*t i on 


SEL 


RBD 


i 


nov 


A. 4010 


; T|»«r counter let, 01 Oh 


MOV 


T , A 


MOV 


R3,tC0UNT - R3 




EN 


TCNTI 




STRT 


CMT 


; ■»»■ lnt t 1 »1 12« end • »-««« 


JH1BF 


C0HT1 


; I8F full ? 


JFI 


STARTS 






C**e of uilng coi*»»nd port 


IN 


fi,DBB 


; Error — D*t* Coaming ignored 


jmp 


STARTS 



CLR 
IH 

nov 

ADD 

JC 

nov 

ADD 

JMPP 



Fl 

A, DBB 

R3.A 

A,»-9 

START2 
6.R3 

ft, •COMMAND 
»A 



; Fl n»q Cl«»r 

; Input Co»P>»rwJ 

! If «nt«r coM*nd i* lr»w»lid one • CT.?-.**v.n .?nc-v 

j C input > »»•■■• 

; Estift»te Ju»p eddre*» 



DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 



COMO 

com 

COM2 
COM3 
COM4 
COM3 
C0M6 
C0M7 
COM8 



JMP 
JMP 

jnp 

JMP 
JMP 
JHP 
JMP 
JMP 
JMP 



RESET 

RPDL 

STARTS 

CTFC 

SMTD 

SPC 

STftRTt 

SDPS 

SDEPS 



toa»«nd r«jponji 



nov 
nov 
JE7 
C*»LL 
.IMP 



»0. »F0F-4*1 

P.*pft 

C0HT2 

RE5P84 

ST APT Z • 



r>«9*t co*»»nd 

read power detect 1 inc 

not *siign*d 

co«»*nd tuner frequency ch»n<je 
send »eis»ge to device rejponje 
tubrcri^er pO"*r.c»l?le control* 
not assigned 

define drop poll s<ou#nc< 
define d«~ice P° 11 



Co»*»nd response 
MOV a . » 0 OH 



^Itnf f\*>X ••**d" 
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PILE: DR*F7_PST 
LOCATION OBJECT 

0081 90 

0082 0449 

0 084 B8Z6 
0086 FO 
0 087 F249 
0089 D27F 

009B 34 10 

008D 0449 



009F BAOO 
0091 BB01 
0093 34FC 
0 093 0411 



0097 QE 

0098 33 OF 
009 A AB 
009B OF 

009C 47 
009D 4B 

009E Bezo 

OOAO AO 
00A1 BA01 
00A3 B902 

O0A3 34FC 
00A7 1«AB 
00A9 0449 



CODE LINE 



HEULFTT -r*rr&Pp: 30 4 * Ai»**frle" 
SO'.^CE LIME 



Q0A8 BB20 
00At> FQ 
QOh£ 43C0 
OOP 0 AA 
00B1 34CB 
0083 83 



O0B4 B821 
0 086 BB03 
OOPS 3410 
OO0A 23FF 
OOBC OB 
OOBP C64D 

OOBF B821 
OOCl FO 
00C2 03FA 
00C4 F649 



172 
173 
174 
173 
176 
177 
178 
179 
139 
181 
182 
183 
184 
185 
13* 
IS? 
1£3 
189 
190 
191 
192 
193 
194 
193 
19£ 
197 
193 

1 ? Q 
200 
201 
202 
203 
204 
203 
206 

2 07 
209 
209 
210 
211 
212 
213 
214 
213 
216 
217 
218 
219 
220 
221 
222 
223 
224 
223 
226 



223 



comt; 



nov 


STS,A 




jnF 


START2 




nov 


B0,»SNDMES*1 




nov 


A.9R0 




JB~ 


START2 


04 r<tfpOfist 


JB6 


STARTS 




CALL 


RES 04 


. Send to 


JMP 


START2 


: return »air» 



rft'-'rn. 



: ******** * ^ r r 

PE C ET: MOV R2,»00 

nov R3,«01 

CALL PESOUT 

JUP ST ART 0 
««•»•••••••»*■•••*«»»*•<»***" 1 

: • R«»d power detect line t 
PFPL: 



4 ************** 

3*r.d r-s^nii "00- b'for'. r*?-t- 



PS: 



novr 
onl 
MOV 
novo 

SUAP 
CPU 
HOV 
MOV 

nov 
nov 

CALL 
CALL 
JMP 



nov 
nov 

0RL 

nov 

CALL 
RET 



P6 
A,«0FH 
R3.A 
A,P7 



A 

A.P3 

RO,»FWRD€T 
PRO . A 
R2.401H 
R3.»02H 

RESOUT 
PS 

START2 



p-tad ECU Address > 
t>o»«r detect 3 2 1 0 



power detect :-: 3 4 
r. ECU Addreis 

f, pAMer det. ~ 3 



RO,tPURDET 
A.QRO 

A.tllOOOOQAE 

R2.A 

PURCHK 



2 bvte send to data processor 

S«nd to Dat»_Proc***or 
Call iubfcrivtrs power check 

set power detect line *1 1 high- 



er" • < subicr»v«r power on 

. For Subscriber th*t po«ered of 1 



Change Tuner Frequ-nc** Cn^nge 



CTFC: 



nov 
nov 

CALL 
MOV 
XftL 
JZ 

nov 
nov 
ADD 
JC 



R0,«CHAHEL 

R3.«03H 

INPCOM 

A, tOFFH 

A,R3 

START4 



RO.tCHAMEL 
A,9R0 
A,t-06H 
START2 



Stored M 5. 3 " converter number 
Err-or - input «i»t« is invalid one. 

Error - Drop number is invalid. 



195 
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LOCATION OBJECT CODE LINE SOURCE LIME 
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229 








00C6 


9466 


230 




CALL 


TlJMEP 


ooce 


8A03 


231 




nov 


R2,t03H 


DOCA 


BP 02 


232 




riov 


P7,t02H ; 


oocc 


B821 


233 




mov 


RO, tCHAHEL : 






234 


! 






OOCE 


34 FC 


239 




CALL 


PESOUT ; 






236 


»' 






OODO 


0449 


237 




unp 


ST ART 2 






238 












239 


....... 






0002 


3C 


240 


ALLLNT: 


novo 


P4.A ; 


00O3 


BACO 


Z4| 




nov 


R2.tOCOH : 


0OD3 


34AE 


242 




CALL 


SELECT ; 


00D7 


83 


243 




PET 








245 


; • 


5 end ric*r*o* to D*'~ict > 


00D8 


344C 


2*6 


F JHD84 : 


CALL 


MA!T_84 ; 


OODA 


B826 


247 


?T1TC': 


nov 




OODC 


FO 


248 




nov 


A,»R0 


OODO 


F208 


24? 




ster 


FIND84 


OODF 


D2E3 


£90 


SMTDO: 


;e6 


SHTD1 ; 


00E1 


3410 


251 




CALL 


RES04 ! 






252 


; 






P0E3 


2310 


253 


SHTCM : 


HOV 


A.iQOOIOOOOB 


O0E3 


90 


254 




nov 


STS,A 


O0E6 


C8 


293 




PEC 


PO ; 


O0F7 


BB02 


236 




nov 


R3.»002H 


00£9 


9410 


257 




CALL 


INPCOH ; 


OOfcB 


FB 


238 




nov 


A.P3 ; 


OOEC 


P3FF 


23? 




XRL 


A.iOFFH 


OOEE 


C64D 


260 




JZ 


STAPT4 






261 


: 






OOFO 


88Z6 


262 




nov 


R0.tSNDME3*1 


00F2 


FO 


263 




nov 


A.OPO 


0DF3 


AB 


264 




nov 


R3.A 






265 


r 






0OF4 


03F9 


266 




ADD 


A,»-7H 


OOFS 


E6FA 


267 




JMC 


SnTD4 


OOF 8 


2438 


268 




*snp 


SWTD2 ; 






26? 








OOF A 


18 


270 


SftTp4 I 


INC 


RO ; 


OOFB 


341 0 


271 




CALL 


IHPCOB 






272 


; 






OOFD 


FB 


273 




nov 


A,R3 


OOFE 


D3FF 


274 




XRL 


A.COFFH 


Ot 00 


C67A 


279 




J2 


START7 






276 


















co»*and set royti* 


01 02 


8827 


278 




nov 


RO, iSMDNE J*c 


01 04 


B924 


27? 




nov 


Rl.iSUBMES 


0106 


FO 


280 




nov 


A,8R0 


01 07 


33F8 


281 




ANL* 


A.«0F8H 


0109 


77 


282 




RR 


A 


01 OA 


77 


283 




RP 


A 


Ot OB 


77 


284 




RR 


A ; 


01 OC 


AA 


285 




nov 


R2.R t 



Changing freouenev 

Send to C'it»_Proc«i*or rtipontt " 03 " 
return a a in rr-utrnt 

Select e subscriber 

If 84 CnD it txix*. ,then send x * *o f 

Sec that buffer for 04 conthand ix impV- 
If buffer tt full. then thii routir** mii% 

sending to device by »nt. rout mi 
Send 04 response to Data PTCt/ior 

Stt 04 co»»»M bus" 

input 2 b«te ' de-Ice IP , BVTE COUNT * 



See the ng»btr of rend bvtes 

for at* processor 



If BYTE COUNT it greater than 6 

thtft. inout data we* aborted 
abort coa«en4 ' illigal return > 

input Message data 



com* and . addrcs* 

Sub. »e?*%ge for intr. routine 
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FILE* DR0P7_PST:UEHAP* 
LOCATION OBJECT COPE LINE 



HEWLETT -PACKARD : 804 1 A**«n»tol«r 



0167237 



SOURCE LINE 



01 OP 
01 OF 
01 1 1 
0112 
0113 
0M4 
01 16 
01 17 
0118 
01 1 9 
01 IB 
01 ID 
01 IE 



D31F 

C62D 

FA 

97 

67 

033C 

A3 

AI 

FA 

1231 

230F 

51 

A1 



Ot IF B826 

0121 FO 

0122 43C0 
0124 AO 



0123 FD 
0126 962A 
0128 BD04 
0I2A CD 



012B 0449 

012D EM 02 
Ot2F 24 IF 
0131 23F0 

0133 91 

0134 47 
0133 A1 
0136 241F 

0139 B040 
01 *3A 0449 



01 3C 23 
01 3D 22 
01 3E 22 
013F 21 

0140 32 

0141 32 
0142 
0143 
0144 



11 

I 1 
1 1 



296 




AKl_ 


A, #1 FH 


287 






EXPAND 


238 




MOV 


A / R2 


269 




CLR 


p 

V 


290 




RRC 


A 


291 




ADD 


A, »FNCTBL 


292 




movp 


A, 9* 


293 




MOV 


(?P I ,A 


294 




mov 


A. R2 


293 




JB0 


ODDFHC 


296 




nov 


A,»0FH 


f 




ANL 


A,9P1 


298 
299 




rtov 


<?R1,A 


* 






300 








301 


SUBCOM i 


MOV 


R0,*SNDME' 


302 




MOV 


A.PPO 


303 




ORL 


A,«0C0H 


304 




MOV 


0RO,A 


303 








306 


* 


count down R5 ' C 


307 


* 




HOV A . 


303 






309 






JN2 SET_ 


31 0 






MOV R3,» 


31 1 






DEC P5 


312 








313 








314 




OMP 


START2 


313 


; 






316 


EMPmND* 


MOV 


API .»02H 


317 




JMP 


SUB COM 


318 


Or.-DFNf, 


MOV 


A , » OF OH 


319 




ANL 


A.eRI 


320 




SWAP 


A 


321 




MOV 


9R 1 * A 


322 




JMP 


SUBCOM 


323 








324 


3MTD2: 


MOV 


BP0,»40H 


323 




JMP 


START2 



Set 04 Buffer full c acti- t 



e:*p»nd command is f i w ed 
rend to de^i ct ' 



Set statu* * buffer «ap*« 



326 ; 

327 ; 

328 : 

329 ; 

330 ; 

331 ; 

332 ; 

333 ; 

334 FNCTBL 
333 

336 
337 
338 
339 
340 
341 
342 



Kind of function define table 
number of connand are as follOM 
1 — — device contorl 

2 send device data 

3 read device information 



DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 



23H 
22H 
22H 
21H 
32H 
32H 
UH 
11H 
1 1H 



command number 

1 . 0 

3.2 

3,4 

7,6 

9,8 

B,A 

D.C 

F*E 
11,10 



Specified 



device control 
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FILE* DR0P7.RST tUEHAPA HEULETT-PACKAPp : ?04i Assembler 
LOCATION OBJECT CODE LINE SOURCE LINE 



0143 22 


343 




08 


22H 


13, 12 


0146 22 


344 




OB 


22H 


15,14 vend data n to device 


0(47 22 


343 




DB 


22H 


17,16 n • 1 to 5 


0148 22 


346 




OB 


22H 


19.18 


0149 33 


347 




DB 


33H 


' 1B,IA 


014A 33 


348 




OB 


33H 


1D,»C read device information 


014B 33 


349 




DB 


33H 


: IF. IE 




330 








; other send d**s 




331 












332 




Subscriver pover control & Sub»cr xver Switch Control 




333 










01 4C B82D 


354 


SPC: 


MOV 


R0,«SUBPUF> 




014E BBC1 


353 




MOV 


R3,t01H 




0150 5410 


356 




CALL 


INPCOM 


; input 




357 


: 








0132 FB 


338 




nov 


A,P3 




0133 D3FF 


359 




XRL 


A.4 0FFH 


: Chick ETor jr>di cater. 


0135 cerA 


360 




jr 


START7 






361 


t 








0157 B82D 


362 




MOV 


RO, tSUBPMp 




0159 FO 


363 




MOV 


A . <?R0 




015« 5307 


364 




ANL 


A,»07H 




CISC AB 


363 




MOV 


R3.A 


: Drop Number 


01 3D AC 


366 




nov 


R4, A 




0I3E FO 


367 




MOV 


A, 8*0 




0I3F F272 


368 




0B7 


SPCO 


; bit 7 -Equal 1- power on 0- 




369 


i 








0161 54BC 


370 


SPC1 : 


CALL 


PWROFF 






371 


; 










372 


2 








0163 


373 


SPCCOH: 








0163 FC 


374 




MOV 


A,P4 




0164 AB 


373 




MOV 


R3> A 


Restore Converter Number 


0165 FO 


376 




MOV 


ft,9R0 




0166 0276 


377 




JB 6 


SSCt 


; bit 6 equal 1- *el. cable *♦ 




378 


S 






0- rel . cable 8 


0168 54C0 


379 


SSC 0 1 


CALL 


CABLEA 






380 


; 








01 6A 


381 


SSCCOf: 










782 










016A BA03 


383 




MOV 


R£,*05H. 


: ?end response " 05 * 


016C BB02 


384 




MOV 


R3,i02H 




01 6E 34FC 


383 




CALL 


RESOUT 


; P0 — SUBPMR 


0170 0449 


386 




JMP 


5TART2 






387 










0172 54B4 


388 


$PC0: 


CALL 


PWRON 




0174 2463 


389 




•JMP 


SPCCOH 






390 










0176 54C4 


391 


SSC1 i 


CALL 


CABLEB 




0178 246A 


392 




JHP 


ssccon 






393 


; 










394 


; 








017A 044D 


393 


START7 : 


JMP 


START4 






396 












397 


; 


Define 


Drop Poll Sequence > 




398 










017C BBFF 


399 


CHGFAL : 


MOV 


R3,«0FFH 





> 
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FILES WW7_P*TsUEH*P* HEWLEff-paCKPPD : 
LOCATION OBJECT CODE LINE SOURCE LIKE 



01 7E 83 


~ 400 


PET 




401 : 




Q17r do31 


4 02 SOPS I 


nov 


01 51 dBW 


4 03 


nov 




4 04 t 




0133 3494 


4 03 


CALL 




406 ; 




0183 FB 


407 


MOV 


0186 D3FF 


408 




0188 C67A 


4 09 


AT 




•flu i 




018A BA07 


411 


110V 


A 1 OI" 1 OB n t 
U 1 oL DCJU 1 


412 


MOV 


UiOt J^rU 


4 1 3 


CALL 


Avon 

UtVD U4^7 


414 






415 i 




A 1 Q"9 AJl ft 


41 A STAPT°r 


JMP 




417 ; 




01 7* WO » *• 


AIR PHAHCF * 


JN 1 BF 


0196 767C 




OF 1 


0193 22 


420 


1M 


0199 AO 


421 


nov 


01 9A 72B5 


422 






423 i 




01 9C 47 


424 KtTPOL 


SWAP 


01 90 18 


423 


I HC 


01 9E AO 


426 


HftV 

n w 




427 ; 




019F 18 


428 


IHC 


01 AO EB94 


429 






430 * 




01 A2 D6A2 


431 POLnUL* i 


JN 1BF 


01 A4 767C 


432 




01A6 22 




IN 




4->4 ; 




01A7 2 A 


435 




01 A8 B931 


436 


nov 


01AA F1 


••.37 


H0V 


01AB AO 


" 438 


110V 


01 AC 2M 


43? 


:?ch 




44 0 ; 




01 AD 34C9 


441 


CALL 




442 t 




01 AF C8 


443 


DEC 


01BO F0 


444 


nov 


01B1 4330 


443 


0RL 


01 B3 AO 


446 


nov 




447 ; 




01B4 83 


448 CHCEND: 


RET 




449 ; 






430 ; 




01B5 2A 


451 MOPOL: 


XCH 


0186 FB 


452 


nov 


Old? D303 


433 


XRL 


01B? C6C1 


434 


J2 




433 ; 




01 BB ce 


436 


DEC 



9041 Alff**M*r 0167237 



R0,«DRFF0L 

P3.«03 : 

CHANCE ; 

A,R3 ; 

A.HOFFH : 

START7 i 

R2,*07H 

R3,»01H : 
RES0UT 

STARTS .: 

START? ; 

CHANCE : Cheng* Drop poll »*p f 
CHGFAL 

A . DBB : 

PRO, A - 

HOPOL : 

A : 

RO : 

9P0..A : 

R0 s 

R3 .CHANGE > 

POtMOD ; 

CHGFAL ; 

A,DB8 : 

A,R2 : 
R1 ,#DRPPOL : 

A,AP1 ; 
<?P0, A 
A.R2 

SETP7 : 
P0 

A,9R0 ; 
A.«80H 

9R0.A : 



A, R2 
A,R3 
A,«03H 
RETSTP 

R0 
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FILE* DR0F7_RST :U£KAP« hE u Lc t T-PmC>£ARD : 3041 ftrrenMtr 
LOCATION OBJECT CODE LINE SOU PTE LIME 



0167237 



01BC PO 


437 


nov 


A j 8P0 


01BD 4390 


4?8 


ORL 


A, 080H 


01 BF AO 


459 


MOV 


8R0,A 




460 ; 






01 CO 18 


461 


INC 


RO 




462 ; 




A,R2 


Old 2ft 


4*3 PETSTP: 


XCH 


0tC2 249C 


464 


jmp 


RETPOL 




465 ; 








466 ; 






01C4 Ft 


467 RNCRBN: 


MOV 


A,*P! 


01C9 53DF 


468 


hHL 


A, • 1 1 01 1 1 1 1 E 


01C7 Al 


46? 


nov 


0R1 .A 


OfC8 83 


470 


RET 






471 : 






01C9 D3FF 


472 SETP7: 


XRL 


A , ft OFFH 


01CB B91F 


473 


MOV 


Rl,t31 


01CD 96C4 


474 


JM2 


RNDPBN 




479 ; 






01CF Ft 


476 


KOV 


A,0P1 


01DC 4320 


477 


ORL 


A,»001 ooooob 


01 02 Al 


473 


nov 


9P1 , A 


0103 83 


479 


PET 






480 ; 








481 ; 








482 ; 








483 ;t«MMt»4M*«*#«*«tMft4«M*«t 




484 ; 


Def ine 


Device Pol 1 




489 : 






V f w v *r 


486 SDEPS: 


JNIBF 


SPEPS 


OtOA 76FA 


487 


JF1 


STARTS 


0t08 B838 


488 


rtov 


R0,»DEVPOL 


0 1 OA 22 


489 


IN 


A , DBB 


0108 9307 


490 


ANL 


A,e07H 


01 DP A8 


491 


MOV 


R3.0 


01 DE AC 


492 


MOV 


R4 j A 


01 OF C6E7 


493 


JZ 


5PEP31 




494 : 






01E1 PS 


499 SDEPSO: 


nov 


A.PO 


01 E2 030? 


496 


ADD 


A,»n5H 


01E4 A3 


497 


nov* 


RO.A 


PltT EBE1 


«98 




R3 . SDEPS 0 




499 ; 






01K7 BB05 


500 SDEPS1 : 


MOV 


R3,»05H 


01 £? 5410 


501 


CALL 


iNPcon 


01EB FB 


502 


MOV 


fi,P3 


niKC D3FF 


503 


XRL 


A, *0FFH 


01 EE C6FA 


504 


JZ 


STAPT8 




303 ; 






OtFO BAOe 


906 


MOV 


R2,0 08H 


01K7 BB02 


307 


nov 


R3,*02H 


01F4 88 04 


908 


MOV 


R0,»04H 


01F6 34FC 


909 


Call 


RESOUT 


01F8 0449 


910 


JMP 


START2 




511 ; 






01 FA 044P 


512 STAPT8: 


jnp 


START4 











FILEi DR9P7_PST :UEHft*ft HEMLETT-PtftK ftRD : 8041 ftfl*">bU.«* 
LOCATION OBJECT CODE LIME SOUPCE LIME 







31 4 






Pesponst Output 




n i cr 


dor i* 


313 


RES0UT: 


JOBF 


RESOUT 


: Checfc olut buff er full ** 




73 


516 






CPL 


F0 




01FF 


FA 


317 






nov 


ft,R2 




0200 


uz 


*M ft 






OUT 


pee, a 


• * ' output • C , * , BBt3r*»d ... * * 






31? 












0201 


US 


520 






DEC 


R3 




0202 


CO 

r o 


32 1 






MOV 


ft,R3 








522 












0203 


C60D 


323 






JZ 


RESEND 


: Conn and only 






324 












0203 




323 


RETCNT : 


JOBF 


RESCNT 




02 or 


83 


326 






CLP 


F0 




0208 


c n 
r O 


527 






MOV 


ft,9P0 




0209 


02 








OUT 


DBS . ft 


: output - data .... ■ .» * 


02 Oft 




52? 






IHC 


P0 




Q20B 


cone 








OJNZ 


R3, RESCNI 




020D 


OO 


V J 1 


RE SEND : 


PET 






020E 


44 Os* 


332 


PESCH1 : 


JMP 


PESCHT 








JO <3 
















334 




















input 


comnand and 








3 ^ ^ 


















P0 




Dst 3 head address 

















input data 


021 0 


D61 0 




IHPCOM: 


JNIBF 


IHPCOM 




0212 


76 1 ft 


34 0 






• IF1 


1NPEHD 


conning data is nol a cc-»Wftand 


0214 


22 


34 1 






IN 


ft , DEB 


: ' input 


0213 


ftO 


542 






MOV 


9R0,ft 


: Store Data 


0216 


18 


543 






IHC 


P0 




0217 


EB 1 0 


544 






DJN2 


R3 .. IMPCOM 




0219 


83 


545 






PET 






021ft 


BBFF 


546 


IHPEHOt 


MOV 


R3,#0FFH 


: P3«Offn 


021 C 


63 


547 






PET 




: da* a failure 






548 
















54? 
















33U 






















e output routtnft 






















V « *2 












U«. 1 V 


F 0 


554 


PES04: 


MOV 


ft.9R0 - 




021E 


C62F 


333 






JZ 


SOI 


: error nessage 






536 
















537 






ftDD 


A, *-? 








338 






JC 


S04EHP 








359 












0220 


F0 


560 






MOV 


ft, AP0 




0221 


0303 


561 






ADD 


ft>#03H 


: * Device ID command . PVTE C9U*»T 






562 


J 








0223 


ftB 


563 


SD2: 


MOV 


R3, A 




0224 


Bft04 


364 






MOV 


R2,«04H 




0226 


B823 


565 






MOV 


RO.dSHDMES 




0228 


34FC 


566 






CALL 


PES0UT 


: reopen** 






567 




t 








022ft 


BB26 


568 


S04EHD: 


MOV 


R0,«SNDMES+1 


022C 


B040 


569 






MOV 


i?RO,t4 0H 


: cl*ar »M response for ns* t data.? 


022E 


83 


370 






PET 







201 



FILE I nR0P?_W!yEMAPft ME ,,! Lir T ? -P-wCKfiPr' - M?r*n»b]c 
LOCATION OBJECT CODE LINE 500PCE LINE 







371 


: 












372 










022F 


2304 


373 


SDl - 


MOV 


A.»004M 


Error »*3S*OQ 


0231 


4423 


374 




JHP 


5D2 


: • J a Hi* is 3-» Co^w-and > 






373 




























376 














777 


t 


P«iponx« 94 Command 








378 


t 








0233 




37? 


RES_S4: 








0233 


B857 


380 




nov 


R0.»F0P84+l 




0233 


FO 


381 




nov 


A.9P0 




0236 


F247 


352 




OB 7 


END_84 








383 


; 








0238 


C648 


384 


RESP84: 


•JZ 


F84FAL 


tailed at main loop »*"n»nc. 






383 


r 








023ft 


FO 


336 




MOV 






023B 


0303 


387 




ADO 


A. »03H 




023D 


AB 


3S8 




nov 


R3.H 


**or* E VTE COUNT t'or jen.j 






589 










023E 


C8 


590 


F84EFP; 


DEC 


RO 








391 










023F 


BAB4 


392 




MOV 


P2,«S4H 




0241 


34FC 


393 




Call 


REDOUT 








394 


; 








0243 


B837 


393 


S84EHC* 


MOV 


RO , *F0P?4+ 1 




0243 


B080 


596 




MOV 


V r. *t . W *' *1 




0247 


83 


397 


END_34 * 


PET 










398 


: 












399 


! 








0218 


BB04 


600 


F84FAL: 


MOV 


P3, #04 


if VLF communication is failed. 


024A 


443E 


601 




JMF 


F84EPP 


: »?nd that condition to dat* proc 






602 










024C 




603 


WAIT 84: 








024C 


FD 


604 




nov 


A.P3 




024D 


9633 


603 




ONZ 


WAIT_ENC 


: K P5- = 9 then )o*t- 34 buff«r 


024F 


3433 


6 06 




CALL 


RESJ34 


; f«n*1 84 comr*ftftd 


0231 




607 




MOV 


F3, «C0UNT_r3 




0253 




608 










0233 


83 


609 




PET 
























61 0 










02'34 


B820 


611 


INIT_F : 


nov 


RO.iFMPX-ET 


e Dw-;r C**t4ct l»n« i j t x &1 i r » t : : 


0236 


BOCO 


612 




MOV 


9P0t0C^H 




0238 


1408 


613 




CALL 


P? 


C»l* «jb;:riv4pf poM«r dete~t 


025A 


83 


614 




PET 










613 














616 




mam 




n»j»t^r *■ <> t- : ps ! t*rn - = = jsss 






617 
618 










0236 


BftFE 


619 


BITiEL: 


MOV 


RZ > t OFEH 


• F3: C'rcf * r Cvn««*'t«r »*"to . 


023t> 


FB 


620 




nov 


A, P.? 


: P2- Bit pattern • t«et iv« Low* 


023E 


C663 


621 




JZ 


CONO 


i *? S» : Converter 3 


0260 


FA 


622 




MOV 


A,P2 


; ill! Oltl B 


0261 


E7 


623 


TUNLP1 ! 


PL 


A 




0262 


EB61 


624 




DJNZ 


P3,TUNLF1 




0264 


fift 


623 




MOV 


R2, A 




0263 


83 


626 


CONOr 


PET 










627 


! 
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0167237 





623 










629 




: t : : : 






630 


I : 




Change Tun 




631 


t !:::"*. * 








632 


: UiftO" 


P*SlSt*r 




633 


; PO 


- 


Indies*.* Chanr.*; 




634 


: P? 




Converter 7 ■» 1 * c 




633 


: P - 





Uorr ing 




636 










637 










638 








0266 B821 


63? 


TUWER : 


MOV 


RO, 4CHAMEL 


0268 F9 


640 




MOV 


A,?P0 


026? AB 


641 

642 




MOV 


R3.H 


026A 343B 


643 
644 




CALL 


BITSEL 


026C BB23 


643 




MOV 


RO, #CHAIJEL *2 


02*E BB02 


646 




MOV 


P3.t02 


0270 548F 


647 


TUHLF3; 


CALL 


DAT OUT 


0272 EB70 


648 
649 


i 


D JMZ 


P3.TUMLF3 


0274 FO 


650 




MOV 


*ft,!?R0 


0275 E7 


631 




RL 


A 


0276 rtO 


632 
653 


; 


MOV 


<?R0 . A 


0277 C8 


654 




DEC 


PO 


0278 BB08 


635 




HftV 


P3 . * 08 


027ft 548F 


656 


TUNLP£: 


CALL 


D« TOUT 


027C EB7A 


637 
638 


: 




ft"? TIJHLP2 


027E 18 


65? 




WC 


PO 


027F BB03 


660 




nov 


P3-»05 


0281 348F 


661 


T"MLP-»: 


CALL 


PnTOUT 


0233 EB81 


662 
663 


: 


DJNZ 


R3.TUNLP4 


0285 23 OA 


664 




MOV 


A.*LODDmT 


0287 54A5 


665 

666 




CALL 


PULSE 


0283 2301 


667 




MOV 


A,tDAT_0 


02SB 3C 


668 




MOVD 


P4.e ~" 


023C 54 AE 


669 




CALL 


SELECT 


028E 63 


67 0 
671 
672 




RET 




029F 97 


DOTOUT : 


CLR 


C 


0290 FO 


673 




MOV 


A,9P0 


0291 F7 


674 


CICLEO: 


RLC 


A 


0292 AO 


673 




MOV 


9R0 A 


0293 230? 


676 




MOV 


A.«DAT_1 


0295 3C 


677 




MOVD 


P4, A' 


02?6 F6?B 


678 




JC 


OATA1 


0298 2307 


679 




MOV 


A,»07H 


0296 9C 


680 
681 




flNLD 


P4,M 


0Z9B FA 


682 


DATAl : 


MOV 


A.R2 


029C 39 


683 




OUTL 


PI, A 


029D 23FF 


684 




MOV 


A.tOFFH 



0^ co**** 



opn — C->n«er**r number 



«P:0 — M*in Counter 2 b)tr 



Hbc*- on-: bi* in 



aP0 — Main Counter H 



^uallog counter 

'.040 pulse 



Pat* i Function ret l-at» ( 

if output data is 0 
then invert a data 
that recentrv outcj f **J 
$«1«ct hich 
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0167237 



029P 39 


683 


OUTL 


P 1 s A 




686 ; 






02A0 34A3 


687 


CALL 


CLOCK 




688 : 






02A2 83 


689 


PET 












02A3 2308 


691 CLCC* : 


MOV 


« - •tTLf D*** 


0209 3C 


692 PULSE: 


MOVD 


P4 t M 


02A6 FA 


693 


MOV 


A,P2 


02A7 39 


694 


OUTL 


P 1 f A 


02AB 23FF 


693 


MOV 


A , • OFFH 


02AA 39 


696 


OUTL 


PI , A 




697 ; 






02AB 2307 


698 


MOV 


A , • 07H 


02AP 9C 


699 


wNLC> 


P4 , A 


Q2AE FA 


700 SELECT: 


MOV 


A , R2 


02AF 39 


701 


OUTL 


P 1 A 


0230 23FF 


702 


MOV 


A, * OFFH 


0232 39 


703 


OUTL 


PI , A 


0233 83 


704 


RET* 






705 : 






02 04 23 0C 


7 06 P"FDH: 


MOV 


H,#PWRC'T1 


02B6 3C 




novo 


P4 . M 




709 : 






0237 343B 


709 


CALL 


BITSEL 


02B9 34AE 


710 


CALL 


SELECT 


02BB 83 


71 1 


RET 




02BC 2304 


712 PWPQFF* 


MOV 


A. •PMRPTP 


02BE 44B6 


713 


JMP 


CONCOM 




714 ; 






02C0 2303 


713 CAfcLEA: 


MOV 


A,tCABL_> 


02C2 44B6 


716 


JMP 


CONCOM 


D2C4 23 OB 


717 ; 

718 CABLEE: 


MOV 


A,»CABL_B 


02C6 44B6 


719 


JMP 


CONCOM 


02C8 230D 


720 : 

72 t PUPCHh : 


MOV 


A,#PETDAT 


02CA 3C 


722 


MOVD 


P4 .A 


02CB 34AE 


723 


CALL 


SELECT 


02CD 83 


724 


D ET 


END 




723 : 





S<l*Ct Leu 



Clocl High 

reUct lc" 



5^1 ect RF cable A 
Stlect PF cable B 
P->-j*r CK»cv 



Errors* 
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1 

2 
3 
4 
3 
6 
7 

e 

9 
10 

n 

12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
33 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
32 
33 
54 
S3 
36 
37 



8048* 

Lest V«r.<AK!> 

£2X8204381 o?::i:^i;;«J^"i:i:;::;:^ 



Or op Proc«»*or < 8042 > 
timer interrupt routine, ver 2.2.1 

t Hot ver. 3 ♦ 04_An by Hideo Shigihara. 



x\ 

\\ - — Reaistcr bank I 

\\ 

\\ 

Working rcsister. 



V \\ '. \ % \ 



***** 



R0 
R1 
R2 

***** R3 
R4 

R5 
R6 



***** 



***** 



***** 



\\ 
\\ 

\\ 

»\\\\\\\\\\\\\\\\\ 
***** ~v» 

\\ 

w 

***** v\ 

w 

w 

>**?** \\ 



Working resister. 
Data <"bit> counter. 

Transmit or receive data buffer. ***** 
Current access drop »ap address. ***** 
Current access device nap address. ***** 
VLF flags. ***** 
<bit0> » Error counter 0. 
Cbitl > » Error* coonttr 1 , 
Cbit2) « Error coonttr 2. 

(. bi t3 » No used. 

<bit4> » No used. 

<bit3> = No used. 

<bit6^ » RCK flag. 

Cbit7> ■ No used. 

R7 : Polling flag ***** 
<blt0> « Return Mait flag. 
Cbit1> m no request flag. 



\\ 
\\ 
W 

w 



L 



FILE i AKliSHICI 
LOCATtON OBJECT CODE LINE 



205 
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0007 6400 



38 


1 \\ 




<blt2> * 


Only 04 Mag. 


\\ 


39 


;SN 








V\ 


60 


i N\ 




<blt3> ■ 


No u?erj . 


w 


© • 


1\N 








w 


62 


;S\ 




Cbit4) « 


R . R or priority 


flag< device*, w 


63 


|SN 








w 


64 


;nn 




<bit3> 


R.R or priority 


flagTdrop>. 


09 


>W 








W 


66 


;\n 




Cbit6> * 


First drop relect 


flag. W 


67 


;SN 








NX 


CO 

DO 






<bit7> 


Response Dag. 


\\ 












W 


70 


J \s\ w 


AS WW 


\ \ W W \ W *\ \ W \ W 


\ \ \ * . * . * . \ \ W W \\ W *\ V . * 


.\W W* ,\W* .W W\W 


71 


i 










72 












73 




ORG 


07H 






74 


1 33 3333333 33333 333333333 33 3 3 333 LC Hi CCCCCCCUCCCttCCCCrCCCECtt tit t 


73 


76 


Mini 


1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 


1 1 1 1 1 1 II 11 1 1 II 1 1 1 II 


1 1 1 1 1 1 1 1 1 t 1 I 1 1 1 1 1 


77 


j 










78 






TIMER INTERRUPT ROUTINE. 




79 


* 










30 


hi minim 


ii n it in i it in t it 1 1 ii i iiiiitmm 


1 II 1 1 1 1 I 1 1 1 1 1 1 1 1 1 


81 


i 










82 






JMP 


MET IT 




83 













84 ; 33333333333333333333333 J333333CCtCttCCCCCCCEtCCCCCCCtttCCCCrCCr:t 

85 j 



86 : 

87 ; 
38 ; 

<0024> 39 SDMSGK E0U 

90 : 

91 J 

<0025> 92 SDHSGH ECU 

93 ; 

94 t 

<0026> 95 StmSC! E0U 

96 ; 

97 ; 

<0027> 98 SDMSGC E0U 
99 ; 
100 ; 

<003t> 101 DRHAP0 EOU 
102 ; 
1 03 ; 

<003O 104 DRMAP3 EOU 

105 ; 

106 ; 

<003"> 107 DRMAPH EOU 
108 ; 
1 09 I 

<0038> HO DVM10 EOU 
Ml ; 
112 ; 

<003D> 113 t>VMI t EOU 
H4 l 



24H 
23H 
26« 
27*J 
31* 
36* 
37H 
38H 
3DH 



:Submessage for device response. 
< Command only , WR or RD data. > 

; 04 command buffer C ID.J 

: 04 command buffer < bvte count.* 

; 04 command buffer- • command^ 

;Drop polling mac 1 2.0 * 

it'roD polling nap » 2.5 

; Drop polling map < 2.H ) 

; Device polling map C 1.0.0 > 

: Device polling map ' 1.1.0 > 
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<0042> 
<0047> 
<O04C> 
<0051 > 
<0036> 
<0057> 
<0058> 
<005D> 
<005E> 
<0065> 
<0067> 
<0068> 
<006?> 
< 006A> 
<006B> 
<006C> 



RE841 
1 



113 ; 
1)6 PVM12 

117 J 

118 ; 
If? DVMI3 

120 ; 

121 ; 

122 DVH14 

123 ; 

124 ; 
123 DVM15 

126 ; 

127 : 

128 RE84H 

129 ; 

130 ; 
131 
132 
133 

134 RE84C 
133 ; 

136 ; 

137 TXBUF 
J 
I 

140 DEMAPO 

141 ; 

142 j 

143 DEMAP7 

144 ; 
143 ; 

146 DEMAPH 

147 ; 

148 ; 

149 LAV1 

150 ; 
15! ; 

152 ANSPAR 

133 ; 

134 ; 

135 POLING 

136 ; 

137 ; 

138 CHTBY 

159 : 

160 ; 
161 
162 
163 
164 
163 
166 
167 
168 
169 



138 
139 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

SAVDRP EQU 



42H 
47H 
4CH 
31H 
36H 
57H 
58H 
SDH 
5EH 
63H 
67H 
68H 
69H 
6AH 
6BH 
6CH 

ORG 



0167237 

; Device polling map < 1.2*0 » 
{Device polling map ' 1.3.0 > 
: Device polling map < 1.4.0 > 
: Device polling map < 1-5.0 * 
:84 command buffer ■ ID. * 
;34 command buffer < byte count. > 
;84 command buffer < data 0."> 
;Transraissiv« data buffer. 
;Device polling map * 2.N.0 >. 
:Device polling map < 2.H.7 >. 
; Device polling map < 2.N.H >. 
; Indirect addressing data buf fer, 
:Parity flag , 

: Current access device S. drop 
number set buffer. 

:8ute counter for Rx or Tx. 
;Drop number save buffer. 

300H 
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172 












173 


* 






0300 


2F 


174 


HETIT: 


XCN 


A#R7 ; Jumping addrtrs set. 






173 


1 






0301 


D5 


176 




3 EL 


RBI ;Rtgirt«r b»nk change. 






177 


; 




0302 


0309 


178 




ADD 


A,»NEGIH : Indirect »ddre**ina Jump. 


0304 


B3 


179 




jnpp 


9A ; 






180 


> 










191 












182 












183 












184 






















183 


s 










186 






INDIRECT ADDRESSING TABLE. •«***#«*•*•#*«•#*»*# 






187 


i 










188 


; 






0309 


2327292B2D 


189 


NEGIH: 


DB 


AO, ftl , A2. A3, A4, A3, «6, A7 






190 












191 


i 






03 00 


3337393B3D 


192 




DB 


A8, B9.8iO.Cl t -C12,CI3,C14.C13 






193 


I 










194 


; 






0313 


434749484D 


193 




DB 


C16.CI7.C18 .C*19,t'20.D21 .D22.D23 






196 


i 










197 


I 






031D 


3337393B3D 


198 




DB 


D24 , D23, D26 . D2T , D23 , E29 . E30 , F31 






199 












200 












201 












202 












203 






















204 


i u 1 1 tut 1 1 n n 1 1 M 1 1 1 1 1 1 ii 1 1 1 it n 1 1 1 1 it 1 1 u i n 1 1 r ii ii 1 1 1 ii 1 1 ii 1 1 1 






205 












206 


; \t$1tttt%Stt 


JUMP TABLE FOR TIMER INTERRUPT . SSSSSSSSSSS * | 






207 


J 1 










208 


l I 




< INDEX) | 






209 


J 1 






0325 


649A 


210 


AO: 


JHP 


CPCnO ;C«03 : Conditional poll command ! 






211 






set « start bit Tx routinc| 






212 




( L.No 


423 3 ' | 






213 








0327 


64E3 


214 


01 : 


JMP 


DWBO :C»iJ j TranxRirs^e data Tv | 






213 


i 1 




routine. 1 






216 




t L.No 


519 3 ( 






217 








0329 


64B3 


218 


A2: 


JHP' 


MIO0 :C«23 : Message indicator bit Tv | 






219 


t 1 




routine. | 






220 


; J 


t L.No 


436 3 t 






221 


; 1 






032B 


64FE 


222 


A3: 


JHP 


PALBO ;C433 : Last bit of tr an?mi ss i»e | 






223 






data Tk routine . | 






224 


; | 


t L.No 


336 3 | 






223 


J j 






032D 


6463 


226 


A4: 


JMP 


HTMINT ;t»43 : Drop select a, start bit T> | 






227 


; | 




routine. | 






228 


; 1 


t L.No 


333 3 | 



208 



0167237 



FILE : AKIiSHIGI 
LOCATION OBJECT CODE 

032F 841ft 
0331 8411 
0333 B439 



HEWLETT-PACKARD t 8048 Assembler 
LINE SOURCE LINE 



0333 8422 



033? C47F 



033$ A4E9 



033B 648E 



033D 64BB 



033P 8498 



0341 84*2 



0343 84DE 



0345 A4AE 



0347 P43A 



034? A4BE 



229 i 1 






230 A5: 


JMP 


PARBT 


231 ; | 






232 ; { 


t L.NO 


604 3 


233 ; i 






234 A6: 


JMP 


STOPO 


233 ; | 






236 ; t 


t L.No 


385 3 


237 ; | 






238 A 7 : 


JI1P 


ACK1 


239 I | 






24 0 l | 


C L.No 


653 3 


241 ) | 






242 Ad: 


JMP 


RCK 


243 ; | 






244 i | 


£ L .No 


624 3 


245 ; | 






246 89: 


JMP 


ACK 4 


247 ; | 






PAS • 1 


C L.No 


1456 3 








ok n Ri n • 


JMP 


C0M04D 


9<f 1 * 1 






• 1 
t 1 


C L .No 


1241 3 


233 ; | 






234 CI t : 


JHP 


KEYPAY 


255 ; | 






236 i | 


E L-No 


740 3 


257 ; | 






258 CI 2: 


JMP 


PALK 


239 ; | 






260 ; \ 


t L.No 


814 3 


261 ; I 






262 C13t 


JMP 


RSTAT 


* t 

to* * | 






264 j j 


t L.No 


760 3 


263 ; t 






266 C14: 


JMP 


PBSET 


267 ; | 






268 ; | 


C L.No 


780 3 


269 I f 






270 C13: 


JHP 


ACKOT 


271 ; | 






272 ;| 


C L.No 


835 3 


273 ; | 






274 C!6i 


JMP 


STCN84 


273 it 






276 ;| 


C L.No 


U37 3 


277 ;1 






278 Ct7t 


JMP 


NCKOT 


279 )| 






280 ;| 


t L.No 


999 3 


281 ;| 






282 CI 8: 


JMP 


STCN04 


283 ; | 






284 } | 


£ L.No 


1 137 3 


285 J I 







t r*53 



;E«*3 



;E«73 



i t*83 



: t#93 



;C«103 



: Ctl 1 3 



;E*123 



;£<M33 



: E * 1 4 3. 



Par itv bit Tx routine. 



Stop bit Tx routine.* 1* 



ACK received ckeck 
routine. < ^ > 



RCK receive & check 
routine . 



ACK check 4. 
disposal of 04 command. 



04 connand data Tx. 

< disposal of 04 command. 



Start bit Tx. 

<Rx routine. 



P'arity bit Rx . 

<Rx routine . > 



Start bit erase . 
* Rx routine . > 



Receivable data P«. 
< Rx routine . > 



: E»t53 : ACK bit T* . < 1 > 

< Rx routine . > 



;£»163 : Stop bit T* 6. 

continue 34 command data 



:E«173 : MCK Tx . 

<Rx routine . ) 



;E#I33 : Stop bit Tx 7. 

continue 04 command data 



FILE i AKltSHICI 



LOCATION OBJECT CODE LINE 
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HEWLETT-PftCKrtPp: 8048 *s* emb ler 

- \ 

SOWCE LINE 



0167237 



034B 


C43E 


286 


C19 : 


JMP 


ACK3 






287 


t | 
* i 










288 


t | 
* i 


t L . Ho 








289 


I ( 






0340 


A404 


290 


020: 


JMP 


COM 04 






291 


; | 










292 


; | 


C L . No 


1215 3 






293 


; | 






034P 


A406 


294 


021 : 


JMP 


STER84 






295 


; | 










*» »*v 


' 1 


i k ♦ NO 


922 3 






297 








033 1 


84F8 


298 


022 ' 


JMP 


STER04 






299 


i 1 










300 


* i 

* i 


l l i no 


9 00 3 






301 








0353 


A49A 


302 


023 » 


JMP 








303 


; | 










304 


* 1 


f t Un 
V 1* • NO 


I M 0 J 






305 


J 1 






0335 


R424 


306 


024 : 


JMP 








307 












306 


* 1 


C L . No 


965 3 






309 


• I 

* 1 






0357 


84 EC 


31 0 


025 ; 


jhp 


DCDDV 






31 1 














* \ 


l L . No 


878 3 






313 


i i 






0359 


A459 


314 




JMP 


LC IN 






315 


' 1 










Tit 


■ l 


I L .No 


1 038 3 






317 


' 1 






033B 


£434 


n a 

J19 


v*» : 


JMP 


IOLINT 






319 


* I 










•>* u 


• i 

* 1 


I L .No 


1684 3 






321 


* 1 






033D 


E4 1 6 


322 


D28 i 


v 


0SCF84 






323 














; i 


C L .No 


1629 3 






325 


. | 






033F 




326 


E29: 


JMP 


DSF04C 






327 


H 










328 


sl 


C L.No 


1765 3 






329 


; 1 






0361 


E448 


330 


E30: 


JMP 


NOPS04 






331 


;f 










332 


A 


r L.No 


1713 3 






333 


% 1 






0363 


64CE 


334 


F31 I 


JHP 


SMLINC 






335 


! J 










336 


; \ 


C L.No 


492 3 






337 


* 1 










338 


;l 










339 


; |***S*f**St***S**S*s**:i 






34 0 












341 




tinmimmm 






342 









:ftl9) 



;t#203 



;£#213 



:Ci223 



;t«233 



; Ci243 



: t»253 



:E*263 



; C«283 



; C*293 



;l«303 



;I«31 3 



«CK check 3. 

< Rx rout in* . > 



Start bit Tx. 

( 04 command . > 



Stop bit Tx 3. 

disposal of 84 com error 



Stop bit Tx 2. 

disposal or 04 com error. 



Stop bit Tx 5. 

84 com all ok & end. 



Stop bit 4. 

04 com all ok t. and. 



Stop bit Tx 1 . 
challenge once more- 



Last character indicator 
check . 



Uait routine for 84 com. t 
< No 1 > 



Orop scan for 84 command. 
Drop scan for 04 command. 
Changing oprcation to 84. 
Life sample. 

**********************£***** 

iniifiinn n i iiimu inn 



St . t*Ft 
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FILEl AKIlSHJGI HEWLETT— PACKAPD : 9049 As**»bl*r 0167237 

LOCATION OBJECT CODE LINE SOURCE LINE 







343 
344 


I'i 






::;:;:;;;^x:;^::::;;;;x?5:;:::;::ri::^^^- 


:< 






343 




CONO I T 1 ON AL -POLL - COND I T I OHAL-P0LL . CONDI T I OHAL -POLL . * 








346 


J» 














347 
348 


; 














349 
















330 
















331 




< 


DROP SELECT 3, 


START BIT SET. > 








352 


? 






#A4 






353 
















354 


7 






























333 












0363 


do 


336 


MTMINT: 


NOP 








0366 


266C 


337 
338 
339 


; 
» 


JNTO 


ETDSR 


: Detect iervi c* r*quei t 
fro» 3PU. 
























360 












0369 


04 08 


361 




CALL 


TSET1 


;1 bit tiro* counter ret & start 




036A 


6489 


362 
363 
364 


NOTMAP: 


JMP 


DVriNS 


;< no request 1 > 

l 

k request ! 5 




036C 


04 08 


365 
366 


ETDSR: 
l 


CALL 


TSET1 


;l bit ti»e counter set start 




MAP 


B831 


367 




MOV 


R0,#DRMAP0 






0370 


F0 


368 




MOV 


A.GRO 


; 




037 1 


726A 


369 
370 


j 


JB3 


NOTMAP 






0373 


F4B6 


371 
372 


f 


CALL 


DEVCH 


; Changing the device map. 








373 
374 
375 




MOV 


R5,*DEMAP0 


; First device select. 




0377 


FD 


376 


DttSPE : 


MOV 


A,R3 


:Next device select. 




0378 


A8 


377 




MOV 


R0,A 


; ' 




0379 


FO 


378 




MOV 


A,9RO 


; 




037A 


6867 


379 




MOV 


RO, UDEMAPH 


; Device »ap 1 set or not *» 




037C 


AO 


380 




MOV 


<*R0,A 


; 




037D 


D3FF 


381 




XRL 


A,#0FFH 


; 




037F 


C689 


382 
383 
384 




JZ 


DVMNS 


: 

< *£t » > 




0381 


0422 


385 
386 




CALL 


PARCLL 


:Pantv flap ci-tar 

S, VLF f laas clear . 




0383 


04 1 4 


387 
388 




CALL 


VLFOO 


;S**rt bit -0- 5e t. 




0385 


2300 


389 




MOV 


A,«0 


:***NEXT CCPCM03*** 




0387 


C4EF 


390 
391 
392 




JMP 


JMPR 


; RETP . 

< No request or not set- « > 




0389 


FF 


393 


DVNNS i 


MOV 


A.R7 


: 




038A 


4302 


394 




ORL 


A,«02N 


;Drop scan flag set. 




038C 


AF 


395 
396 




MOV 


R7,A 


; 




0380 


84FF 


397 




CALL 


BCHT8C 


\ 04 connand set or not ? 




038F 


F293 


398 




JB7 


SF04D 


: 




0391 


C4F2 


399 




JMP 


NTORP 


}\ Mot ret 1 > 





PILE: AKI:SHIGI 
LOCATION OBJECT 



0393 FF 

0394 4304 

0396 AF 

0397 E439 



0399 58 



039ft F8 
039B 3D 



039C 04 OB 



039E 
03A0 
03 A 1 
03A2 
03A4 
03A3 
03A7 
03«8 
03Am 



2399 

A3 

A9 

B867 
FO 
53 OF 
49 

B85D 
AO 



03mP 

03ad Boor 

03AF D4t4 

03B1 2302 
03B3 C4EF 



211 0167237 

HEWLETT-PACKARD: 8Q4Q A*je»bUr 
CODE LINE SOURCE LINE 

400 ; 

401 ; 

4 02 3F04D: MOV A,RT 

4 03 ORL A.«04H 

404 MOV R7,A . 

409 JMF> IMT04S disposal of 04 command. 

40 * * ***NEXT CCOM04 1*** 

4 07 ; 

408 ; 

409 ; 

410 ; -«» * 

411 ; 

412 ; r > CONDITIONAL POLL COMMAND SET *. START PIT SET i 

4,3 * **r. 
414 ; ; 

413 ; 

4J6 ; It M f 1 1 1 1 1 1 1 I M 1 1 1 1 1 M 11 M 1 1 1 I i 1 1 1 1 1 1 1 1 t f 1 1 1 1 1 1 i 1 1 IE 1 1 f I M f f I I I 1 I 

4 1 7 ; | . 

418 CPCOM: De 38H 

419 ;| | 

420 ; I t I t I I I I I I I t t I | t | | | | | [ | I | | (t I I I I I I ) I | | f f | | | | | | I I j I | | | | f I M I t I f I M 

421 ; 

422 i 

423 : 

424 CPCMO: MOV A,R0 :SUrt'bit'tr»n S ! 

425 MOVD P3.A ; 

426 ; 

427 : 

423 CALL TSET1 ;t bit ti>« counter set & start. 

429 ; 

430 "OV A.tCPCOM Conditional poll coanand ret. 

431 WOVP A,9A :c Tran*»i«iwe data ret, > 
*32 nov Rl ,A 

433 »OV R0,«DEMAPH :C*TXBUF] •: conditional poll 

434 NOV A.9R0 : command + dewict addr*-s. 

435 ANL A.aOFH 

4 36 ORL A.Rl 

437 nov R0,#TXBUF 

438 MOV 9P0.A 

439 ; 

440 rt °V R0,tL*V1 : Indirect sddres-mo buffer 

*41 MOV 9R0.tr " ' 

442 ; 

J 43 CALL VLFOO : wi bit "0" «* 

444 ; 

443 "OV A,«2 ; »**NEXT tMIOO]*** 
*46 JMP JHPP- :PETR 

447 i 

448 ; 

449 ; 

450 ; - • ttmUm 

431 t 

452 * < MESSAGE INDICATOR BIT T* . > 

453 ' *m2 

434 ; " „ „ ™ 

453 ; 

456 t 
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0167237 



FILE! AKI:SH1GI HEWLETT-PACKARD t 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



036? FB 


437 HlOfl: 


MOV 


A,R0 


:MI bit tran*. 


038$ 3D 


438 


hovd 


P5, A 






439 j 










460 ; 






; 1 bit tio»* counter ret 5» staft - 


03R7 D40F 


461 


CALL 


TSET05 


462 : 








03B9 B33D 




nov 


RO, iTXBUF 


; A< — ITXBUF 3 


03BB FO 


464 


MOV 


A,9FO 


^Rotate r l . 


038C 67 


463 


RRC 


A 


03BD AS 


466 


MOV 


R3,A 


:Cy»l * 


03BE F6C4 


467 


JC 


VLFD1 




466 1 








03C0 D414 


469 


CALL 


VLFOO 


470 ) 

471 J 






Tr snsnif f ivt data = ^ Sft*' • 


03C2 64C8 


472 


JMP 


KtOOE 


'* 




473 ; 








03C4 D429 


474 VLFD1 : 


CALL 


PALAN 


475 ; 






Psrxty analyse. 




476 ; 






: Trarrsn»issive data a r \ ' s«t . 


03C6 D4IB 


477 


CALL 


VLFOl 


476 ; 






:Bit counter set. 


03C8 BA07 


479 MIOOE: 


nov 


R2,«07H 


03CA 23 IF 


480 ; 
481 


hov 


A, 931 


; ***HEXT CSKLINC3*** +~ tL$L»P*2o 


03CC C4EF 


482 

483 I 

484 ; 
485 


JMP 


JMPP 


: RE TP . 














487 ; 










488 ; 

489 ; 




< LIFE 


SAMPLE . 

#F3 1 














491 ; 








03CE 00 


492 i 

493 SHLINC: 


NOP 




; exist the bad Device on 


03CF 36D9 


494 
495 : 
496 


JTO 


SMLOK 


this cable ? 


03D1 D4 0F 


CALL 


TSET03 


; C Error i > 


497 ; 






HS J * D 1 v T 1 *t -Ounv*r — - - - 


03D3 FE 


498 


MOV 


A,R6 


: start. 


03D4 4310 


49? 


ORL 


A » • 1 OH 




070* AE 


500 


MOV 


R6,A 




03D7 64DF 


301 
302 j 


JMP 


DUBOJP 




03D9 D4 0F 


503 SrtLOKi 


CALL 


TSET03 


;<Ok !> 


504 i 






Half bit ti»ft counter set * 


03DB FE 


503 


nov 


A,R6 


1 e t-ar* . 


03DC 33EF 


306 


ANL 


A , • OEFH 




D3DE AE 


507 


MOV 


R6,A 






308 ; 






;**^NEXT rDWB03*** 


03DF 2301 


509 DWBOJPi 


MOV 


A,t1 


03t1 C4EF 


510 
511 ; 


JMP 


JMPR 


;RETR . 
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0167237 



FILEi AKItSHIGl 
LOCATION OBJECT CODE LINE 



HEWLETT-PACKARD: 80*6 A*s«!>b!*r 



SOURCE LINE 



03E3 F8 
03E4 3D 



03E3 D4 0B 

03E7 FB 
03E8 67 
03E9 AB 
03EA F6F0 

D3EC 04 14 

03EE 64F4 

03FO D429 

03F2 D41B 

03F4 EAFA 

03F6 2303 
03F8 C4EF 



03FA 2301 
03FC C4EF 



03FE F8 
03FF 3D 



04 00 D4 0B 

04 02 B369 
04 04 FO 
0405 120B 

04 07 D4!4 

040? 840D 



5U 
315 

517 
518 

319 ; 

320 PWBOi 
321 

322 ; 

323 ; 
324 

329 i 
326 
527 
328 
329 

330 ; 
531 
532 ; 
333 
334 : 

333 VLFD2; 
536 ; 
337 

538 ; 

539 DUBOC: 

540 ; 
541 
542 

543 ; 

544 ; 

543 DMBOE: 
546 
547 
548 
549 
550 
551 
552 
333 
554 
535 
356 
357 PMLBO: 
558 
539 ; 
360 ; 
561 
362 ; 
563 
364 
565 
566 ; 
367 
368 ; 
569 
570 ; 



MOV 
HOVD 



CALL 

nov 

RRC 
MOV 
JC 

CALL 

JHP 

CALL 

CALL 

DJMI 

MOV 
JHP 



nov 

JHP 



MOV 
MOVD 



CALL 

MPV 
MOV 
JBO 

CALL 



( 8 eiT DATm lx. > 



A,RO 
P3 , A 



: Tr ansmi -5i v<» data trans. 



TSET1 

A,R3 
A 

R3,A 
VLFD2 

VLFOO 

DUBOC 

PALAH 

VLFOI 

R2,DUB0E 

A,«3 
JHPR 



A,*1 
JHPR 



:1 bit tin>5 counter ret 1 start. 
;Potat« right. 

:Cv « 1 * 

:Me;:t transaif sivft data « '0' set. 

:N«yt tr«nsi»issjw* data ■ *l* *«t . 

rParity fla9 *«t. 

:TrDn5aiJsi«e data end ° 

( end ! > 
:***HEXT CPALAN3*** 
: RETR * 

' not end • > 
;***UEXT CDWB03*** 
:RETR. 



f LAST t'ATA Tx . 



•rt3 



A,R0 
P5,A 



:L«5t data trans. 



TSET1 

RO,tANSPAP 

A, ©PC- 
EVNST 

VLFOO 

PBSED 



;1 Dit tim* counter set « start. 



; Parity flag ch«c«' . 



:< Ewen » > 
Parity bit *n* s »t . 



0167237 

FlLEt AKltSHIGI HEWLETT-PACKARD: 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0408 D41B 

04 00 2309 
04 OF C4EF 


371 EVNSTi 

372 ; 

373 I 

574 PBSEDt 
575 

576 ; 

577 i 


CALL 

MOV 
JHP 


VLF01 i'- Odd 1 ) 

Parity bit M* set. 

A,t5 j***HEXT CMTMINT3*** 
JMPR ; PETR . 








380 ; 
Sol ; 
382 ; 




C STOP BIT Tx. ) 




*A6 




384 ) 










04 S 1 F8 
0412 3D 


535 i 

586 STOPO: 

587 


MOV 
MOVD 


A,R0 ; 
. P5,A ;Stop bit trans. 






0413 D40F 


588 i 

589 ; 
590 
391 ; 
592 
593 
394 
593 ; 
396 ; 


CALL 


TSET03 ;HaK bit tine counter 


set -i 


start . 


0419 8868 

0417 FO 

0418 C4EF 


MOV 
MOV 
VHP 


R0,«LAV1 ; Indirect addressing. 
A,AR0 ;***NEXT < — tLAVI)*** 
JPIPR ; RETR . 








599 ; 

600 ; 

601 ; 




< PARITY BIT Tx. ) 




• AS 




603 ; 










041ft F8 
041B 3D 


604 ; 

605 PARBT: 
606 


MOV 
MOVD 


A,R0 

P5,ft rParity bit trans. 






04 1C 04 OF 
041E 2308 
0420 C4EF 


607 ; 

608 ; 
609 
610 ; 
611 
6t2 ; 
613 
614 ; 
613 ; 

616 ; 

617 ; 


CALL 

MOV 

JNP 


TSET03 ; Hal? bit time counter 
A, 08 ' '.Indirect addressing. 
JMPR : RETR . 


set 


start - 




619 ; 

620 ; 

621 ; 




< RCK CHECK. > 




«A3 




623 J 










0422 00 

0423 362D 


624 ; 
623 RCK: 
626 
627 ; 


NOP 
JTO 


SPCEI ;RCK bit detect. 







FILE: AKI ! SMXCl 
LOCATION OBJECT 

0425 D40F 

0427 FE 

0426 434 0 
042A A£ 
0426 8433 

042D D40F 

04 2F FE 
0430 33BF 

0432 AE 

0433 04 IB 

0433 2306 
0437 C4EF 



215 

HEMLETT-PACKORD: 8048 A*j«»bl*r 
CODE LINE SOURCE LINE 



0167237 



0439 00 
043A 2647 



043C 04 OF 

043E FE 
043F t>26A 

0441 B4FF 
0443 F28C 
0445 C4AF 

0447 04 OF 
0449 FE 
044A 924E 
044C 8441 



044E 
0430 
0431 
0453 
0434 
0435 
0436 
0437 
0439 
04 3 A 
043C 



B867 
FO 

3307 

E7 

E7 

E7 

A9 

B837 
FO 

3307 
49 



628 I 
629 


CALL 


TSET 05 


jn41l D»v ilAI counver 


set S. 


630 ; 
631 


nov 


A,R6 


; RCK f 1 ag set . 




632 


ORL 


A, #4 OH 


;< OK * . > 




633 


nov 


R6, A 


J 




634 


JtIP 


RCKE 


i 




633 ; 






( Error ! > 


set \ 


636 SPCEI: 


CALL 


TSET05 


jndli Dlv tll*€ Counter 


637 ) 






;RCK flag *et » 




639 


nov 


A # R6 




639 


ANL. 


A, HOBFH 


* 




64 0 


nov 


R6 , A 


t 










:Stop bit "1" s*t. 




642 RCKEt 


CALL 


VLF01 




643 ) 






;***MEXT CST0P03*** 




644 


nov 


A, «6 




643 


J HP 


JMPR 


;RETR. 




646 ; 










647 ; 










648 i 




















630 ; 










631 i 




< ACK 


CHECK . > 




632 ; 




















634 ; 










633 j 
636 ACKt : 


HOP 




; 




637 


JNTO 


CnCHK4 


;ACK bit detect. 




638 ; 

639 ; 
660 










CALL 


TSET 03 


;Hair bit ti»e counter 


set a. 


661 ; 










662 


nov 


A, R6 


:RCK flag check * 




663 


•JBS 


RCKEND 






664 ; 










663 ERRCKT: 


CALL 


BCNTBC 


;< RCK error ' > 




666 


JB7 


OP04ST 






667 


jnp 


D I SEND 


; < EP * 




668 ; 








set t, 


669 CHCHK4: 


CALL 


TSET03 


;Half bit ti»e counter 


670 


HOV 


VR6* 






671 


JB4 


*BERS? 






672 


JHP 


ERRCKT 







673 i 

674 AfelRSPl 
673 

676 
677 
678 
679 
680 
681 
682 
633 
684 



«OV 

mo* 

•ANL' 

ft- 



nov 

ANL 
ORL 



RO/ tDEMAPrf 
A**RQ 
A,«07R 
A5 

A3 

HI 7# 

ROV* OR NAP H 1 
*,«R<r 
A,«07fl 
A,Rt1 



i»ake error »e5i4gt ' 04 > . 



0167237 

FILEt AKI:SHIGI HEWLETT-PACKARD: 8048 Assembler 

LOCATION OBJECT CODE LIME SOURCE LINE 



04 3D 


8836 


685 




ntJV 


R0/4RE84K- 

jb&Ca. 




04 3F 


a n 


636 




mui 




0460 




687 




nov 


R0,#REB4? 


j 


0462 


B 004 


688 




MOV 


OR0,«04H 




0464 


DD?> 


689 




nov 


R0,*RE841 




0466 


on n n 

tf v V V 


690 




NOV 


9R0,«0tf 




0469 




691 
692 
693 




JMP 


ERRCKT 


< AC»C i RCK Ok » ) 


04 6* 


D422 


694 


RCKEND t 


CALL 


PARCLL 


: Par i tv f 1 «<j els*'* 




693 


* 
* 






4 VLF riaos clear. 


046C 


8867 


O 7 f 




NOV 


R0,#DENAPH 


; Make »ddreys bvt e of 34 ccmra^nd . 


046E 


F0 


698 




NOV 


A.9R0 




046F 


3307 






AML 


A #Q7H 


:C#P0LIHG3 dr-op number '.' upper 


0471 


E7 


700 




RL 


A 


j 5 bit > + device address < low«r 


0472 


E7 


r VI 




RL 




; 3 bit >. 


0473 


E7 


7 02 




RL 


A 




0474 


A9 


703 




NOV 


R t # A 




0475 


B837 


704 




NOV 


R0,#DRNAPH 




0477 


F0 


703 




MAI/ 

nut 


A , 8R0 




0478 


3307 


706 




AHL 


a!»07H 




047A 


49 


7 07 




ORL 


A.R1 




04 7B 


B86A 


708 




NOV 


R0,4POLIMG 




04 7D 


AO 


709 
710 


; 


NOV 


9R0,A 




04 7E 


B868 


71 1 




NOV 


DM Ji 1 All 1 




0480 


BO00 


712 




NOV 




• Si A. mnM Ar\*4 f tin • * t 
s " ^ohitpoi ill ■ a vy — * t* » 


0482 


B86B 


713 




NOV 


on #ruTDV 
KU, WIN I x> i 




0484 


B000 


714 
713 


! 


NOV 


no n a nu 


i 


0486 


04 14 


716 
717 


* 


CALL 


VLrUU 


• ?f «rt Kit "ft* cot tfi 


0488 


2308 


7 1 e 
71 9 




NOV 


A #11 




048A 


C4EF 


720 
721 




JNP 


JNPR 


: RETR . 


04 oc 


E439 


* 

723 
724 
725 


PP : 

* 

* 


JMP 


IHT04S 


if'lSpCSdl O f 04 C OTJffc ^0 d . 






726 














727 














723 


; **** 


84C0M- 


84COM-&4C0M-94C Or-- 


R4CON-34r0N-94COM-S4i:0M-34C0N » * 






7Z9 


: * 












730 


; * 




D1SP0SAL OF 


34 COMMAND. 






731 


;* 






•* 






732 




84C0H- 


84CON-84CO«-84C0r- 


S4C0N-84C0M-84C0»-£4C0N-34C0N r 






733 


; 












734 














733 














736 


} 




< START BIT Tx < 


Rx ROUTINE. > 






737 


t 






#C1 1 






738 














739 


; 






i 






740 
741 










048E 


F8 


KEVDAY : 


HOV 


A,R0 





I 
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PILE t AKI:SHIGI HEULETT-FwCKAPD : 8046 A**embl*r 

LOCATION OBJECT CODE LIME SOURCE LI HE 



048F 


3D 


742 
743 


I 


novo 


P3,A 


; Start bit trim. 








744 












0490 


D4 0B 


743 

746 


I 


CALL 


TSETI 


;1 bit time counter »et i> 


start . 


0492 


04 IB 


747 
748 




CALL 


VLFO 1 


;Start bit reset rtb " 1 • 


jet . 


0494 
0496 


230D 
C4EF 


749 
730 
751 
732 
733 
734 


; 

; 


tiov 

JMP 


A, §13 
JMPR 


i***HEXT crstat:*** 
; RETR , 








735 
















736 
757 
738 


; 




START BIT 


ERASE.- R>- ROUTINE. 


*C 1 3 






739 
















760 












0496 
0499 


FB 
3D 


761 RSTAT: 

762 

763 ; 


MOV 

novo 


A,R0 
P3,A 


;5tart bit clear. 








764 












049A 


D40F 


763 
766 




CALL 


TSET03 


;Half bit tiae counter set 


I rtart. 


049C 

04 9E 
04A0 


BA08 

230E 
C4EF 


767 
768 
769 
770 
771 
772 
773 
774 




MOV 

MOV 
JMP 


R2,t03H 

A, #14 

JMPR 


;Bit counter set. 

;***HEXT tR83ET]*** 
; RETP . 








773 
















776 
777 
778 






< DATA Rx 


' R* ROUTINE. ) 


#C14 






779 , 
















780 , 












04A2 
04A3 


00 

26AB 


731 R8SET: 
732 
793 i 
734 ; 


NOP 
JNT 0 


Vl?AT I 1 


:Received data i« 
w 0 " or - 1 - - 




04A3 


D4 0B 


733 ; 
736 
737 i 




CALL 


TSETI 


;1 bit time counter set z s 


--art . 


04A7 
04A9 


F431 
84B1 


738 
739 




CALL 
JMP 


VLFIO 
CNTDH 


Data » "0". * 




04AB 

04AD 
04AF 


D4 0B 

D429 
F42B 


790 ; 

791 VDATI1: 

792 ; 
793 
794 
795 j 


CALL 

CALL 
CALL 


TSETI 

PALAN 
VLFIJ 


< Data » -1". > 
:1 bit time counter ?et & s 

;Paritv flag set. 


*.art . 


0431 


EAB7 


796 CHTPH: 

797 ; 


DJKZ 


R2, SETRB 


; Receive end or not 7 








798 ; 








< Receive end < > 
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FILEt flKtiSHlGl 
LOCATION OBJECT CODE 

04B3 23 OC 
04B3 C4EF 



04B? 230E 
©4B? C4EF 



04BB 00 
04BC 26D3 



04BE WOP 

04CO B86? 
04C2 FO 
04C3 12C7 
04C3 84CP 

04C7 D41B 



04C9 2311 
04CB C4EF 



04CO ^424 
04CF 0414 



04D1 23 OP 
OAtiZ C4EF 

0405 D*OF 

0407 89*9 
0409 FO 
040A 12C0 
04OC 84C7 



HEWLETT-PACKARD: 8048 A*s«»bl 
LINE SOUPCE LINE 

j_ t***MEXT [PALK3*** 

801 * < Receive continue 1 

802 % A .,a :***HE:<T CPB$ET3*+* 
303 SETPB : MOV A.tl-. 

904 JrlP JMPR 
809 ; 

806 I tt 

807 I „ " 0 " H 

808 > 

809 I < pAfttTY BIT Rx-<— »* ROUTINE. > ^ 
810; ,. 

811 ; " " 

812 i 

313 ; , 

l\l ™ LKt JNTO PTYBI :Par >W bit Rx. 

' CALL TSET03 .Half bit ti.« counter set * start. 

' „ 0V ro.IANSPAR r.P.rity bit - -0"> 

HI JBO MCKftC » 

III OHP HCKAC 

825 ; ^. . v, en! :< Pvltv error ! > 

826 NCKHC: CALL ^UFOI s(ft 

827 ; 

828 ; A mty ; *»*NEXT CNCK0T3*** 

^30 JtiP JriPR ! « TP - 

831 » < Parity ok ! > 

832 : PAPCLP iPintw fl*9 clear. 
333 ACKPC: CALL P ,f^X« 

834 CALL VLFOO • ^ . F<t 

339 ) 

•3; "°p o»pr 

5S PTVBI: CALL TSET05 »H.l* bit counter ~* * .t.r« 

!,I ! «OV R0,.ANSP«F -.Par.tM bit 

* 43 T. ScSS ;.p»r»t.o, .> 

f«P HCKAC =CP 9 r^ error •> 

846 ; 



FILE : AKI:SHIGI 
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HEWLETT-PACKARD: 9048 As*enbler 



0167237 



LOCATION OBJECT CODE LI HE 



SOURCE LINE 



04DE 


F8 


836 


ftCKQT: 


nov 


A.RO 


:ACK tr»n*. 




04DF 


3D 


957 




novo 


P3,A 


'* 








838 


t 














839 


I 










04EQ 


D4 0F 


960 




CALL 


TSET05 


iHalf bit time counter 


set £ it.art . 






861 


% 










04E2 


FF 


862 




MOV 


A . R7 


: 




04E3 


4380 


863 




0RL 


A , t80H 


.: Response flag set. 

; 




04E3 


AF 


864 




MOV 


R7,A 








863 












04E6 


D4 1 B 


866 




CALL 


VLF01 


;Stop bit " ' • jet . 








867 


* 








04E8 


231 A 


868 




MOV 


A,«26 


:***MEXT CLCINJ*** 




04EA 


C4EF 


869 




JMP 


JMPR 


: RETP . 








87 0 
















871 


i 














872 
















873 


; 














874 


; 


< 


STOP BIT Tx t . 


CHHLLEMCE Rx ONCE MORE . ? 








875 


j 






- 








376 
377 


; 














878 












04EC 


F8 


379 


REPRX : 


KOV 


A,R0 


;Stop bit Tj. . 




04ED 


3D 


980 




movd 


P5, A 








881 
















882 


; 










04EE 


D40B 


883 




CALL 


TSET1 


il bit time counter set 


t start. 






884 










04F0 


D424 


885 




CALL 


PARCLR 


:Parity flag clear. 








886 


* 








04F2 


D414 


887 




CALL 


VLFOO 


; Start bit "0" set. 








388 


J 








04F4 


23 OB 


889 




MOV 


A,«1 1 


;*«*NEXT CKEYDAVJ*** 




04F6 


C4EF 


890 




JMP 


JMPR 


; RETR . 








891 


; 












892 


; 














993 
994 


; 














993 
















896 






STOP BIT T*- Z 


* Fnp i)j COMMAND. 








997 
899 














999 
















900 


; 










04F8 


F6 


901 


STEF04 t 


MOV 


A.RO 


:Stop bit trans. 




04K9 




902 




MOVD 


PS. A 








903 
















904 


t 










04FA 


D4 0B 


903 




CALL 


TSET1 


it bit time counter set 


start. 






906 


% 








04FC 


B827 


907 




MOV 


R0,«SDMSGC 






04FE 


8002 


908 




MOV 


<?R0,*02H 


'.Error indicator set. 




0300 


B926 


.909 




MOV 


R0,iSDMSG1 






0302 


BOOO 


910 




MOV 


9R0,»0H 








911 


; 










0304 


E48A 


912 




JHP 


R04ERS 
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FILE> AKllSHJCl HEWLETT-PACKARD* 8048 A**««bl«r 

LOCATION OBJECT CODE LIME SOURCE LIME 



0506 F8 
03 07 3D 



0306 0408 

05 OA B86A 

030C PO 
03 OD B836 
030F AO 

0310 B858 
0912 B002 
0314 B837 
0316 B00O 
0318 C4AF 



031A D403 
03 1C 0328 
031 E A6 
031 F FB 
03D0 AO 

0321 D40? 
0523 83 



0324 F8 
0323 3D 



913 ; 

914 | 
913 $ 

916 — ' 

917 ; 

918 j 

919 ; 

920 > 

921 ; 

922 ; 

923 STEP.84 
924 

923 $ 

926 i 

927 

928 l 

929 

930 : 

931 

932 

933 

934 ; 

933 

936 

937 

938 

939 

940 ; 

941 ; 

942 t 

943 ; 

944 ; 

943 ; I 
946 
947 

948 ; 

949 IND*BY: 
930 

931 
932 
933 
934 
933 
936 
957 i 
938 : 

959 : ' 

960 ; 

961 : 

962 ; 
963 
964 ; 

963 ; 

966 STCR04 
967 
96B : 
969 j 



€ STOP BIT T* 3. FOP 84 COMMAND. 



«D21 



MOV 
MOVD 



A,R0 
P5,A 



;Stop bit trans . 



CALL 

MOV 

MOV 
MOV 
MOV 

MOV 
MOV 
MOV 
MOV 
JMP 



TSET1 

RO»#POLING 

A,©R0 
RG, tP.E84H 
9R0, ft 

R0,«RE84C 
9RO,»02H 
R0> •RE8*1 
QRO, *QH 
D I SEND 



;1 bit ti»* counter set t *t*rt. 

:Drop t d<vic* »ddre*s set 
to r*jpons* bufftr. 



:< DEVICE to ECU lint *rror < 
iBrror indicator *«t . 



SUB ROUT I HE - 

INPUT DATA SET TO 04 BUF . & BYTE COUNTER INC ROUT I ME. 1 



i — - 



CALL 


CNT8CK 




ADD 


A,»SDMSCC+1 




MOV 


R0,A 




MOV 


A,R3 




MOV 


9R0>A " 


; Input data J«t t 


CALL 


8CNIMC 


;B*/t* counter Inc 


RET 







STOP BIT Tx 4. 04 COMMAND ALL OK ! END • 



*D24 



t MOV 
MOVD 



A,RO 
P3,A 



tStop bit trans. 
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FILE t AKI:SHICJ MEWLETT-PACKARp : 3048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0326 04 08 


970 






CALL 


TSET1 


:1 bit tiae counter* jet Z. start. 




971 


J 










nn?() 6827 

U 4L O D W * 


972 






nov 


R0,«SDMSCC 


; C'C-'ict address C 1 •? Sr • 


U3«H r tl 


973 






MOV 


A,9R0 




032B 33F8 


974 






ANL 


A, S0F8H 




D3ZP f f 


y * 3 






RR 




J 




7 r © 






RR 






n«^r 7 7 


977 






RR 






0330 AO 


978 






MOV 


QR0 / A 






979 

7>" 












n«t7f 


98 0 






CALL 


INDA8Y 


; input dst s set to 04 buf 




981 










6 byte counter inc. routine. 




rO* 












0333 1 0 


983 






INC 


9R0 






984 












ti^lA IT ft 


983 






MOV 


A, 9RQ 




0333 DOAO 


ODC 

,ob 






nuT 




!DVt? COunoti D'JI » €r set * 


0337 AO 


987 






MOV 


9R0, A 






988 


; 






- 


A^^A P AAA 

0339 E48A 


989 






JMP 


R04ERS 






990 














99 1 














992 














993 














994 














993 








< HCK Tx . v 


— R>: ROUT I ME. > 




996 










ttC 1 7 




997 














998 














999 












033 A F8 


1 000 


HCKOT : 


MOV 


A # R0 


i MCK tr 3ns . 


03 3b 3D 


t 001 






M0VD 


P5 , A 


- : 




1 002 














1 003 












053C D4 0B 


1 004 






CALL 


TSET1 


:1 bit tim« counter set r x start. 


• 


1 005 












033E FE 


1 006 






MOV 


A . R6 


: 




1 AA^ 

1 UU( 








DCDCD 

KtrtK 


: Error 3 5 times "T* 




1 v UD 










iError counter inc. 


0342 D4IB 


1 009 






CALL 


VLFOI 






1 01 0 










Stop bit "i- set. 




1 01 1 












0344 23 1 9 


1 012 






MOV 


A.t23 


: ***NEXT CPEPRX3*** 


0546 C4EF 


1013 






JMP . 


JMPR 


:PETR. 




1 014 












0348 BB68 


1 013 


REFER : 


MOV 


R0, *LAVt 


5 tines error » > 


054A F-0 


1016 






MOV 


A,9R0 


: Disposal of 04 command or 




1017 




! 






S4 command * 


034B C653 


1 018 






JZ 


JER84 




0540 D4 16 


1 019 






CALL 


VLF01 


: 04 command *rror response. 




1020 




► 






stop bit -1" set. 




1021 












054F 2316 


1 022 






MOV 


A, #22 


j»*»MEXT CSTER04 3*** 


0331 C4EF 


1023 






JMP 


JMPR 


rRETR. 




1 024 




• 








0333 D41B 


1 023 




JEP94 : 


CALL 


VLF01 


:84 dr polling ^ error response 




1 026 










stop bit " I " set. 
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FILEl AKIlSHJCl HEWLETT-PACKARD J B048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 

1027 > 

0353 2315 1*28 " 0V *' i21 NEXT C STEP34 3—". 

0337 C4EF 1029 J«P W ;PETR. 

1 03 0 } 

1031 ) „n mmm *» 

1032 i " 
1 033 ; 

, 034 , C LAST CHARACTEP INDICATOR CHECK. > 

1 035 J Vtlt 

1036 I 

1037 i 

1038 ; 

033? 00 1039 LCIN: NOP 

D53A 2678 »040 JNTO LCIEN :L*st character indicator 

1041 ; detect. 

1042 i 

033C D40F 1044 ' CALL TSET05 :Half bit ti»e counter set i start . 

1043 ; 

033E BB68 1046 MOV R0,#LAV1 

0360 FO 1047 MOV A,9R0 ; 

0361 C66F 1048 J2 BAI84 disposal of 9* coamand or 

1049 ) ^ ^ 

0563 D403 1030 CALL CNTBCK ;8yt« counter check. 

0363 D304 105t XRL A,»4H ;Data <• 5 b»t« ? 

0367 C68E 1032 JZ LCIER :< 04 >error. 

1033 ; 9°°° ! 

0569 D41B '034 CALL VLF01 ;< Disposal of 04 co*»»ntf • ■ 

**** 1035 ; Stop bit M- set. 

1036 ; 

036B 2312 1037 HOV A,»13 :***HEXT CSTGN043*** 

036D C4EF 1038 JMP JMPR ; RE TP . 

1039 ; 

036F D403 * 060 BAI?4i CALL CNTBCK 

0571 D304 1061 *RL A.*«H :&ata <~ 3 bvte - 

0373 C694 1062 JZ DV34 :< 34 >error. 

1063 ; 

1064 ; good » 

037^ D41B 1063 CALL VLF01 i< Disposal of 84 c?m»»nd ' > 

,066 ; **** blt M " ,ftt 

1067 : 

0577 2310 1068 MOV A,*16 : -~*NE:<T t$TGNB4 3-««» 

057? C4EF 1069 J«P JMPP rPETR. 

1070 ; 

057B D40F 1071 LCIEN: CALL T SET 05 :Half bit ti»« counter ?et i start. 

1072 i 

057D 6868 1073 MOV R0,tLAV! ; 

037F F0 1074 MOV A.9R0 ; 

0380 C688 1075 JZ ENST84 

0382 D41B 1076 CALL VLF01 ; Disposal ot 04 co»*and ■ > 

,077 t blt ■ 1 " »* t " 

1078 ; 

0384 2318 1079 MOV A, #24 s***MEXT CSTCR043*** 

0386 C4EF 1030 *>MP JMPR iPETR. 

1081 ; 

,082 ; ' Disposal or 94 com man a ■ 

0388 D41B 1083 ENST34: CALL VLF01 ; 
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FILE i AKIiSHIGI 



HEWLETT-PACKARD: 8048 Assembler 



LOCATION OBJECT CODE LINE 



SOUPCE LIME 



Q38A 2317 
03BC C4EF 



038E 04 16 



D390 2316 
0392 C4EF 

0394 04 IB 



0396 2313 
0398 C4EF 



03 9 A F8 
039B 3D 



039C D4 0B 



039E B4CC 



03A0 
03A2 
05A3 
03A3 
03A6 
03H8 
03A9 
03AB 
05AC 



B86A 

FO 

B836 

AO 

04 07 

FO 

BB37 

AO 

C4AF 



03AE F8 
05AF 30 



LCIERi 

; 

; 

; 



STCR84 t 



1 084 
1 083 
1 086 
1 037 
1 088 
1 039 
1 090 
1091 
1092 
I 093 
1 094 
1093 

1 096 DY34 : 

1097 ; 

1098 ; 
1 099 

I t 00 

I I 01 ; 

1102 : 

1103 ) 

t t 04 ; 

1 1 03 ; 

1106 ; 

1107 J 
1108 

1109 i 

1110 ; 
lilt 
1 112 

1113 ; 

1114 ; 
1113 
1116 ; 
1117 
11t8 ; 
1 119 

I 120 
1121 
1 122 
1 123 
1 124 
1123 
1 126 
1 127 

1128 ; 

1129 ; 

1130 t 

1131 i 

1132 ; 

1133 ; 

1134 ; 

1135 ) ' 
1 136 I 

1137 j 

1 1 38 STGH84 : 
I 139 

1 140 j 



Stop bit 



set. 



MOV 
JMP 



CALL 



MOV 
JMP 



CALL 



MOV 
JftP 



ft, §23 

jupr 



VLF01 



A,«22 

jmpr 



VLFOl 



A,«21 
JMPR 



;#**NEXT CSTGRS4J*** 
; RETR . 

< gr»t«r than 3 bvtc! ) 
:< Disposal of 04 command ! % 
Stop bit "1 * set. 

i***NEXT CSTER04) 
: RETR . 

;< D i spoy a 1 of 34 command ' > 
Stop bit "1 9 set. 

;***MEXT t 3TER34 ] 
; PETP . 



( STOP BIT Tx 3. ?4 COttMANMD ALL OK « EHt» ' > 



MOV 

novo 


A,R0 ; 
P3.A ; 


Stop bit trans. 




CALL 


TSET1 


1 bit time counter set & 


start 


CALL 


REDSTB : Response data eet to 34 


buffer 


MOV 


RO>tPOLlNG 


Disposal address buffer 


set . 


nov 


*,GR0 






MOV 


R0,*RE34H 






MOV 


OR0.fi 






CALL 


BCHIHC 


8*»te counter buffer set. 




MOV 


A.9R0 ' 






MOV 


R0,*RE841 






MOV 


PRO, A 






JMP 


D I SEND 







STOP BIT Tx 6. 84 COMMAND Rx DATA CONTINUE. 



*C16 



MOV 
MOVD 



A,R0 
P3.A 



;Stop bit trans. 
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FILE. AKltSHlCl HEWLETT-PACKARD i 3048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 

0580 D40B 
09B2 B4CC 
03B4 D407 
03B6 D422 

0388 D414 



03BA 23 OB 
03BC C4EF 



038E FB 
03BF 3D 



03CO D4 0B 
05C2 B4IA 

03 Cd D422 

05C6 D414 



05C8 230B 
03CA C4EF 



03CC D4 03 
03CE 0358 
03D0 A8 
03D1 FB 
03D2 AO 



1141 


1 






1142 




CALL 


TSET1 


1143 


J 






1 144 




CALL 


REDSTB 


1 145 


i 






1 146 




CALL 


BCHINC 


U47 


) 






11 48 




CALL 


PARCLL 


1 149 


I 






1130 








1 131 




CALL 


VLFOO 


1132 


* 






1 133 


t 






1134 




nov 


A,*1 1 


1 133 




MiP 


JMPR 


1156 


7 






1137 


$ 






1 138 








1 139 


; ' 1 






1160 


i 






1161 


j 


< STOP 


BIT Tx 


1 162 









0167237 



:1 bit ti»« counter set & start. 

; Input data set to 84 command 

buffer . 
;Bute counter Inc. 

(Parity flag clear 

& VLF flags clear. 



Start bit "O - set. 

;***NEXT [KE7DAY]*** 
; RETR . 



•C13 



i 

1164 } 
1163 ; 

1166 ST CM 04 : 
1167 

1168 ; 

1169 ; 
1 170 
1171 ; 
1 172 

1173 ; 

1174 ; 
1 173 
1176 ; 
1 177 ; 
1178 
1179 ; 
I 180 ; 
1181 

I 182 
1133 ; 
U84 ; 
1183 ; 

1 186 ; ' 

1187 ; 

1188 ; 

1 189 ; 

1 190 ; 

1191 i 

1192 ; 



nov 

HOVD 



CALL 



CALL 



CALL 



CALL 



nov 
jnp 



A,R0 
P5.A 



TSET1 



IHDABY 



PARCLL 



VLFOO 



A,«! 1 
JWPR 



;Stop bit trans. 



:1 bit ti»e counter set * start- 

; Input data set to 04 buf . 
byte counter inc. routine. 

jFaritv flag clear 

3. VLF flags clear. 



Start bit "0- set. 

:***MEXT CKEYDAY3*** 
:RETP. 



-SUB ROUTIHE- 



C RESPONSE DATA SET TO 84 BUFFER » 3 



1 193 REDSTB: 
1 194 
1 193 
1 196 
1 197 



CALL 

ADD 

MOV 

nov 
nov 



CNTBCK 

A,#RE84C 

R0,A 

A,R3 

9R0,A 



; Input data set to 84 buf . 



\ 
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•ILEl AKHSHICJ HEWLETT-PACKARD: 8046 Assembler 

LOCATION OBJECT CODE LINE SOURCE LIME 



03D3 


83 


1198 
1 199 
1200 


J 
I 


RET 












1201 






























1 202 


I 














1203 
1204 


1* 


04COH- 


04COM-04COM-04COM-04COM-04C0M-04COM-04COM-04COM **** 

* 






1203 


; * 




DISPOSAL OF 


04 COMMAND. 


* 






1206 


;* 








* 






1207 




04COM- 


04COM-04COM-04COM-04COM-04C0M-04COM-04COM-04COM 






1208 
1 209 


j 




























121 0 


; 














121 1 


; 




< START BIT Tx. 


< 04 COMMAND . > 








1212 
1213 


i 








• Da. 0 




















1214 


j 














1213 


i 










0304 


F8 


1216 


C0M04 : 


MOV 




Stan oil tr 4ns - 




0305 


30 


1217 




novo 


P3, A 










1218 
1219 


i 






















0306 


04 OB 


1 220 
1221 


} 


CALL 


TSET1 


. 1 bit time counter set 


t start. 


0308 


8827 


1222 




MOV 


RO, ttSDMSCC 






030A 


FO 


1223 




MOV 


A,AR0 






03DB 
0300 


B850 
AO 


1224 
1223 




MOV 
HOV 


RO,#TXBUF 
8R0,A j 


Tx buffer < command 


< 04 ) 


03DE 


B866 


1226 




HOV 


RO, *LAV1 






03E0 


B01 3 


1 227 




MOV 


AR0,#19 


CLAVl 1 < — ACK3. 




0SE2 


041 4 


1 228 
1 229 


t 


CALL 


VLFOO 


MI bit "0" set. 




03*4 


2302 


1230 




MOV 


A, 02 


♦♦♦NEXT <HIO0>*** 




03E6 


C4EF 


1231 
1 232 
1233 


l 


JMP 


JMPR 


FETR. 








1 234 
1 233 


} 














i 














1236 
















1 237 


* 




( 04 COMMAND 


DATA T*. 








1238 


* m mmmm 








t*Gl 0 






1239 
















1 24 0 
















1241 












03E8 


F8 


1242 


COM04D 


MOV 


A,RO 


Start bit 1;.. 




03E? 


30 


1243 
1244 


; 


MOVD 


P3,A 










1245 












03EA 


04 OB 


1246 
1247 


j 


CALL 


TSET1 


1 bit tine counter set 


t st -art. 


05EC 


0403 


1248 




CALL 


CHTBCK 






03EE 


0327 


1249 




ADO 


A,tSDM5GC 






03F0 


A8 


1250 




MOV 


RO,A 






03F1 


FO 


1231 




MOV 


A>9R0 






03F2 


B830 


1232 




MOV 


R0,»TXBUF 


f Tx buffer C- — Dats set. 


03K4 


AO 


1233 




MOV 


9R0,A 






03F3 


B868 


1234 




MOV 


R0,«LAV1 







0167237 



226 

0167237 

FILE. OKI.SH1CI HEULETT-PACKARD: B<M8 ta...bl«r 

tOCATIOM OBJECT CODE LINE SOURCE LIME 

MOV 9R0,t9 ;U«V1) < ACK* . 

03F7B009 2« »0V ^ tMI bl ff,.t. 

03F9 04 1B 1236 CHLU 

1260 j 

1262 ; m 

1263 l ' * SUB ROUTINE- 

1264 i 

J"' | C BYTE COUNT BYTE CHECK . 3 

126? i 

1268 ; 

n-Pp B826 1270 BCNTBCi MOV R0.RSDHSG1 : 

0602 83 J272 ^ 

1274 ; sue ROUT I ME 

1275 ; 

| 277 \ t BYTE COUNTER CHECK. 3 

1278 ; 

1279 ; 

ass- ia 5 ™"' s vasr : 

0606 83 '293 RET 

1284 t 

1285 ; SUB POUT I HE 

1286 t 

\ t BYTE COUNTER INC. J 

1289 \ i 

1290 t. 

0607 B86B 1 292 BCHIMC: ttOV «*' #CHTBY , 
0609 10 1293 INC *R0 ^ 

06 OA 83 1294 RET 

1293 ; 

1 296 ' . SUB ROUTINE 

1297 t 

1 298 i 

|2?9 \ C 1 BIT TIME COUNTEF SET. 3 

1300 ; _ 

1301 i 

1302 ; 

060B 23EF 1303 TSET1 t tlOV « ; »239 * 

060D C411 1304 JMP TIST i 

1303 ; 

13 06 I SUB ROUTINE— 

1307 i 

\ C HALF BIT TIME COUNTER SET. 3 

1310 ) 

1311 ;-- 
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FILE: AKliSHIGI HEULETT-PACKARD : 3 048 A*s«mbler 

LOCATION OBJECT CODE LINE SOURCE LINE 



01 67237 



06 OF 23F8 

0611 62 

0612 43 

0613 83 



0614 683? 

0616 FO 

0617 3307 
0619 C420 



06 IB B837 
061D FO 
061E 4306 

0620 Ad 

0621 83 



0622 BE 00 

0624 B869 
0626 BOOO 
0628 83 



0629 B869 
062B 10 
062C 83 



1312 
1313 
1314 
1313 
1316 
131? 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1333 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1343 
1346 
1347 
1348 
1349 
1330 
1331 
1332 
1353 
1334 
1333 
1356 
133? 
1338 
1359 
1360 
1361 
1362 
1363 
1364 
1363 
1366 
1367 
1368 



; 

TSET03 ! 
I 

TIST: 



MOV 

MOV 

STRT 

RET 



ft, #248 



T.A 
CHT 



VLFOOi 



MOV 
MOV 
ANL 
JMP 



I — 

s 

VLF01 : 



VLFOSTt 



MOV 
MOV 
ORL 
MOV 
RET 



PARCEL t 
PARC-P: 



MOV 

MOV 
MOV 
RET 



; 

PAL AH i 



MOV 
INC 
RET 



-SUB ROUTINE 



C VLF OUTPUT DATA "0" SET . 



RO, IDRMAPH 
A,0RO 
A,«0?H 
VLFOST 



-SUB ROUTINE 



VLF OUTPUT DATA "1- SET * 



RO, IDRMAPH 
A,<?R0 
A.*08H 
R0,A 









t PAPITY FLAG CLEAR. 


3 





R6,i0 



:VLF M fi?s cle*r . 



RO, iANSPAR :Parttw flag cl««r. 

9RO,*0H 



-SUB ROUTINE— 



t Parity check. 3 



R0,#ANSFAF 
?R0 
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FILEt AKIiSMCI ' HEWLETT-PACKARD t 8048 Assenbler 

LOCATION OBJECT CODE LINE SOURCE LINE 



SUB ROUTINE 

























1370 % 


















1371 ; 


C 


Error response 


sat to 04 buffer . 3 
















































1374 j 














062D 


B827 


1 77^ CDDGCC # 

1 o rg tKKata t 


nov 


RO, tSDMSCC 


j Error indicate * 








062F 


FE 


1376 


NOV 


A,R6 










0630 


D236 


1377 


JB6 


ERRSEA 


t 








0632 


B003 


1378 


NOV 


9R0, «03H 


; < abnormal %rror > \ > 








0634 


C438 


1379 


JMP 


ERRSEE 


* 












1380 ; 






; < norma I error ! > 








0636 


8001 


1381 ERRSEAi 


NOV 


8RO,»01H 








0638 


B826 


1382 ERRSEE! 


MOV 


R0,«SDMSC1 










063A 


BOOO 


1383 


MOV 


eR0,*OH 










063C 


E48A 


1384 
t385 ; 
1386 ; 


JMP 


R04ERS 

t 


.t 






























1388 ; 


















1389 ; 




< ACK CHECK 3 


< 04 COMMAND. > 












1390 ; 












•029 
























1392 I 


















1393 ; 














063E 


00 


1394 ACK3i 


NOP 




; 








063F 


2648 


1395 


JNTO 


ACKER 


;ACK bit Rx. 












1396 j 

1397 ; 












start. 


-0641 


D40F 


1398 


CALL 


TSET05 


;Half bit ti»e counter 


set 






1399 i 














-0**3 FE 


1400 


MOV 


A,R6 


;RCK -> 








0644 


D254 


1401 


JB6 


ACKSSC 










0646 


C44A 


1402 
1403 \ 


JMP 


ACKER2 


RCK error . 








0648 


D40F 


14 04 ACKER: 
1*05 ; 


CALL 


TSET05 


:H*lf bit ti»e counter 


set 




start. 


064A 


FE 


1406 ACKER2 : 


MOV 


A,R6 










0648 


527D 


1407 


JB2 


ACEND 


j 5 tlt»es error ? 








064D 


IE 


1408 


INC 


R6 










064E 


D414 


1409 


CALL 


VLFOO ' 


;Re-chal lenge. 








1410 ; 
141 1 ; 






Start bit •0" set. 








0650 


2314 


1412 


MOV 


A. #20 


:**»NEXT <COM04>**» 








0652 


C4EF 


1413 
1414 ; 


JMP 


JMPR 


; RETR . 








0654 


B824 


1415 ACKSSC: 


MOV 


R0>«SDMSGK 


:f conmand onlv 1 > 








0656 


FO 


1416 


MOV 


A,8R0 










0637 


325F 


1417 


JB1 


RUMOD 










0659 


8826 


1418 


MOV 


ROj VSDMSC1 










0658 


B040 


1419 


MOV 


8RO,«01 0O0O0OB; 








065D 


E48A 


1420 
1421 j 


JMP 


R04ERS 










065F 


126D 


1422 RUMODi 


JBO 


RDMOD 


; Command ♦ RD or UR ? 








0661 


B868 


1423 


MOV 


R0.4CNTBY 










0663 


BOOt 


1424 


MOV 


9R0,»1H 


;P*rity flag clear 








0665 


D4Z2 


1425 


CALL 


PARCLL 









229 

FILE* AKIiSHICI HEWLETT-PACKARD: 3048 AfsembUr 

LOCATION OBJECT CODE LINE SOURCE LINE 
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1 426 ; 






ft&£7 D414 


1 427 


UHLL 


VLrUU 




1 J4fl ■ 

* i*o ; 








1 429 j 








1 430 J 






WOO? (JUH 


1 431 


MOV 


A, #1 0 


wood \»**tr 


1 432 


JMP 


JMPR 




1 433 | 






Ubou P4ZZ 


1434 RDMOOt 


CALL 


PARCLL 




1435 ; 






066F B868 


1436 


MOV 


R0,#LAV1 


0671 B001 


1437 


MOV 


9R0,«1H 


0673 Boon 


1 438 


MOV 


R0,«CNTBY 




1 439 


MOV 


9R0,«0H 


0677 0414 


1440 


CALL 


VLFO0 




1441 ; 








1442 | 






0679 23 0B 


1443 


MOV 


A,*l 1 


wo to L.*»fcr 


1 444 


JMP 


JMPR 




* A Am , 

1 J 








1446 ACEND: 


JMP 


ERRSES 




1 447 ; 








1 448 ; 








1449 ; 








1451 t 








1 452 ; 




C ACK CHECK 




1453 ; 








1 455 / 








1 456 ; 






Uorr vu 


1457 ACK4: 


NOP 




VOCU «bt>7 


1 458 


JNTO 


AERCK 




1 459 % 








1460 ; 






vbO£ I? ■♦Or 


1 46 1 


CALL 


. TSET05 




1462 ; 






0634 FE 


1463 


MOV 


A,R6 


uoa5 PZ93 


1464 


JB6 


AOKCK 


Uogi u**yo 


1465 


JMP 


AERCK2 




1 466 




* 




1467 ; 






Uoot 1/1 Ur 


1468 AERCK: 


CALL 


TSET05 




1 469 ; 






068B FE 


1470 AERCK2: 


MOV 


A,R6 


06 8C 52ft 7 


1471 


JB2 


AENCK 


063E IE 


1472 


INC 


R6 




1473 ; 






068F D424 


1474 


* CALL 


PARCLR 


0691 C4A1 


1475 


JMP 


A04CON 




1476 ; 






0693 B4FF 


1477 ftOKCKi 


CALL 


BCNTBC 


0695 5307 


1478 


ANL 


A,#07H 


0697 A9 


1479 


MOV 


R1>A 


0698 C9 


1480 


DEC 


R1 


0699 0403 


1481 


CALL 


CNTBCK 


069B D? 


1482 


XRL 


A,R1 



VLF fUgr clear. 

Start bit *0" *et. 

'command + 0*5**9* 1 > 
:***NEXT < COM04D 
; RETR . 

; Parity flag clear 

* VLF fl»gs clear. 



t Start bit "0" set. 

<. conn and + response* > 
!***NEXT tKEYDAY3**-* 
; PETR . 



JACK bit check . 



;Nalf bit ti»« counter sat i start. 
:';«CK 1 > 



< NCK ! > 
:Half bit time counter set t stsr 

;5 times error -> 

:Er-ror counter Inc. 
Chal I enge once more . 
; Parity flag clear. 



:< ACK «, PCK ok 



FILE: AKI:SHIGI 
LOCATION OBJECT CODE LINE 
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HEWLETT-PACKARD: 304© Assembler 



0167237 



069C C6A9 
069E 10 
069F &424 



06A1 D414 

06 A3 23 OA 
06A5 C4EF 

06A7 C42D 



06A9 6826 
06 AB B04 0 
06 AD E48A 



06AF D422 

06B1 B837 
0683 FO 
06B4 F2BA 
0686 23 IB 
0668 C4EF 

0680 FF 
06BB F2CA 



06BO B867 
06BF FO 
06CO F2C3 
06C2 ID 
06C3 6477 



06C3 FF 
06C6 D2E8 
06C8 C4F2 



06CA 337F 
06CC AF 

06CD 92E4 



1483 
1484 
1469 
1486 
1487 
1488 
1489 
1490 
1491 
1 492 
1493 
1494 
1493 
1496 
1497 
1498 
1499 
1300 
1301 
1302 
1503 
1504 
1303 
1306 
1307 
1508 
1309 
1310 
151 1 
1312 
1513 
1514 
1315 
1516 
1317 
1518 
1319 
1520 
1521 
1522 
1523 
1524 
1523 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1337 
1338 
1339 



SOURCE LIME 

JZ 

IHC 

CALL 



EHD04U 

8R0 

PARCLR 



i 

P04C0M: 

; 



CALL VLFOO 



MOV 
JMP 

J 

AEHCK: JMP 



A,»l 0 
JMPR 

ERRSES 



iT* operation *nd or not 

t 

;P»rlty el*»r. 

Tm operstion continue 
for 04 con 1 > 
jStart bit -0- S«t. 

:***NEXT <COM04D>*** 
;RETR. 

i04 command r**p©nse error. 
Error indicator set. 



Ty operation end for 04 co» 



END 04 W: 



nov 

MOV 
JMP 



R0,»SDMSG1 
9R0, «01 OOOOOOB; 
R04ERS » 



SUB ROUTIHE- 



C JMP TO HEAD ROUT I HE. 



J 

; " 

; 

D I SEND: CALL 

MOV 
MOV 
JB7 

nov 

JMP 



JPIDL: 

t 

COMTDE : 

ALEHD: 
J 

PCHKSt 



HOV 
JB7 



MOV 
MOV 
JB7 
INC 
JMP 



MOV 
JB6 
JMP 



ANL 
MOV 



JB4 



PARCLL 

R0,»RE841 
A,DR0 
JPIDL 
A, #27 
JMPR 

A,R7 
PCHKS 



R0» iDEMAPH 
A,9R0 
ALEND 
R5 

DMSRE 



A,R7 

PRDR2 

NTDRP 



A..#7FH 
R7,A 

PRDEV 



:Parity f 1 »g clear 

& VLF flags clear. 



; Response f 1 »9» cnecl* ' 



< no response 
Device end ~ 



Device continue. 



< response ! > 

: 

; Response fl*9 cl«ar. 
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FILE i AKI:SH1CI HEWLETT-PACKARD.: 3048 A«f*»bi*r 

LOCATION OBJECT CODE LINE SOURCE LINE 

06CF B867 
0601 FO 
06D2 F2DF 
0604 FF 
06D3 820* 

06O7 C4B0 

0609 FF 
06DR 434 0 
06DC AF 
06DD C4BD 

06DF FF 
06E0 B2EB 
06E2 C4B0 

06E4 B2E8 

06E6 C4F2 

06E8 33BF 
Q6EA «F 

06EB BD3E 
06ED C4FC 

1566 
1567 
1568 
1369 
1570 
1571 
1372 
1373 
1374 
1573 
1376 
1577 
1578 
1579 
1380 
1581 
1582 
1583 
1584 
1383 
1586 
1387 
1388 
1389 
1390 
1391 
1592 
1393 
1394 
1393 
1596 



0167237 



06EF C3 
O6F0 2F 
06F1 93 



06F2 BD5E 
06F4 FC 
06F5 «8 
06F6 FO 
06F7 F2FC 
06F9 1C 

06FA E4 09 



1340 




MOV 


RO » •Pcnwrn 


1541 




110V 


A,9R0 


1542 




JB7 


QUESE 


1543 




MOV 




1544 




JB5 


PRLSF8 


1545 








1346 




JMP 


CONTDE 


1347 








1548 


PRLSFS: 


MOV 


A,R7 


1349 




ORL 


A , • 04 OH 


1330 




MOV 


R7,A 


1331 




jmp 


CONTDE 


1332 


; 






1333 


QUESEi 


MOV 


A,R7 


1534 




JB3 


PRDRP 


1335 




JMP 


CONTDE 


1536 


; 






1337 


PRDEV: 


JB3 


PRDR2 


1338 


; 






1339 




JMP 


NTDRP 


1360 








1561 


PRDR2: 


ANL 


A, iOBFH 


1562 




MOV 


R7,A 


1363 








1364 


PRDRP : 


MOV 


R5 , tDEMftPO 


1565 




JMP 


STOPS 



' F.R. device poll & 
R ,R .drop poll . ? 

v Priority device poll 
t P . R.drop pol 1 . > 

Neyt drop select. 



\k Priority or R.R. device poll 
€r priority drop poll. > 
1st drop select. 



-SUB ROUTINE 



t RETURN ROUTINE. 3 



JMPR: 



SEL 
XCH 
RETR 



RB0 
A,R7 



-SUB R0UTIHE-- 



t NEXT hCIESS DPOF SELECT , 



NTDPP: 



MOV 


R3,*DEMttP0 




MOV 


A,R4 




MOV 


RO,* 




MOV 


A,8R0 




J87 


STDPS 


:Drop end or not 


INC 


R4 


:< not *nd • > f 
Next drop set. 


JMP 


SETSD 
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FILE* AKIiSHlCl 



HEWLETT-PACKARD : 8043 Asr*«»bi*r 



LOCATION OBJECT CODE LINE SOURCE LINE 



06FC BC3I 
06FE B831 

0700 FO 

0701 7203 

0703 £4 09 



0703 2304 
0707 C4EF 

0709 FC 

070B FO 

070C 4308 
070E A8 

070F FF 

0710 3216 

0712 231C 
0714 C4EF 



071$ F8 
0717 3D 



0718 FF 
07t9 321D 

07 IB OA OB 

0710 FF 
07 IE S3FD 

0720 AF 

0721 F8 

0722 3387 
0724 B837 

0726 AO 

0727 2304 
0729 C4EF 



1397 


STOPS e 


nov 


R4> ODRMAPO 


1398 




nov 


R 0 , WDKrlHKW 


1399 




MOV 


A, 9R0 


1600 




JB3 


SELSET 


1601 


; 






16 02 




JWP 


5ETSD 


1603 








16 04 


j 




A, 04 


16 03 


SELSET : 


MOV 


16 06 




JrtP 


jmpr 


1607 






A,P4 


1608 


SETSDt 


HOV 


1609 




MOV 


RO, A 


1610 




MOV 


A,9R0 


1611 


s 




A,*08H 


1612 


AN3U0: 


ORL 


1613 




nov 


R0,A 


1614 


; 






1613 




HOV 


A,R7 


1616 




JB1 


DSCF84 


1617 


; 




A,»23 


1618 




nov 


1619 




JHP 


JrtPR 


1620 


i 






1621 








1622 








1623 








1624 









*t Drop *nd 1 > 



jOrop »*p *«t of* not ? 



* Hot *«t » ) 
;***HEXT CMTHINTJ*** 
; RETR . 

;< S«t ! > 



:***N£XT C0SCF84 3*** 
; RETR . 



1623 
1626 
1627 
1628 



*D28 



1629 








:Droo scan. 


1630 


DSCF84 : 


nov 


A,R0 


1631 


; 


novo 


P3,A 




1632 








1633 










1634 




nov 


P.R7 




1635 




JBl 


OSCF J J 




1636 








: | bit tinift counter ret 


1637 




CALL . 


TSET1 * 


1638 










1639 


DSCFJJ: 


nov 


A,R7 




1640 




ANL 


A..O0FDH 




1641 




nov 


R7,A 




1642 


1 








1643 




HOV 


A,R0 




1644 




AWL 


A,»087H 




1643 




MOV 


R0,«DRHAPH 


; 


1646 




nov 


8R0,A 




1647 
1648 


I 


nov 


A, ft 


;***IIEXT CMTnlHTa*** 


1649 




jnp 


JrtPR 


: RETR . 



1630 ; 
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FlLE> AKItSHlGI HEWLETT-PACKARD: 8048 «**««bl«r 

LOCATION OBJECT CODE LINE SOURCE LINE 







1634 


t 










1633 


; 




I VLF INPUT DATA * 1 " SET. J 






1636 


* 










1637 






















1658 


i 






072B 


97 


1639 


VLFI1 t 


CLR 


C ! 


072C 


A7 


166 0 
1661 


; 


CPL 


C ! 


072D 


FB 


1662 


VLFRST t 


MOV 


A,R3 


072E 


67 


1663 




RRC 


A : 


072F 


AB 


1664 




MOV 


R3,A ; 


0730 


83 


1663 
1666 
1667 


; 
; 


RET 








1668 






















1669 


* 










1670 


i 










1671 


t 




C VLF INPUT DATA - 0 " SET. 3 






1672 


; 










1673 






















1674 








0731 


97 


1675 


VLFIOi 


CLR 


C ; 


0732 


E42D 


1676 
1677 


I 


JMP 


VLFRST ; 






1678 
1679 


i 




















1680 


; 










1681 






< WAIT for 84 COMMAND DISPOSAL. > 






1682 
1683 






















1684 








0734 


D4 0F 


1685 


IDLINT t 


CALL 


TSET05 :HaK bit time counter 2«t % start 


0736 


B837 


1686 




MOV 


RO, WRE84T *84 buffer *»ptw. 


0738 


FO 


1687 




MOV 


A.8R0 ; 


0739 


F243 


1688 
1689 
1690 




JB7 


DNTSET : 


073B 


B4FF 


1691 




CALL 


BCNTBC :E::it 04 operation . 


0730 


F243 


1692 
1693 




JB7 


ST04DP 


073F 


231 B 


1694 




MOV 


A,»27 " :***H£XT C IDLINT]*** 


0741 


C4EF 


1693 
1696 




JMP 


JMPR 


0743 


C4BA 


1697 
1698 
1699 


DNTSET : 


JMP 


JPIDL 94 buffer *mptv. , » 


0745 


FF 


1700 


ST04DP: 


MOV 


A,R7 


0746 


4301 


1701 




ORL 


A.*01H t 


0748 


AF 


1702 




MOV 


R7, A : 


0749 


E459 


1703 
1704 
1705 




JMP 


INT04S 






1706 












1707 












1708 






C CHANCING OPERATION TO 84 .3 






1709 
171 0 
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FILE; AKI:SHICI HEWLETT-PACKARD i 304S AffftnbUr 

LOCATION OBJECT CODE LINE 30UPCE LINE 



0167237 



0749 F8 
074C 30 



074D 04 OB 

074F FF 
0730 1234 
0732 C4AF 
0734 33FE 

0736 AF 

0737 E434 



0759 B823 
073B FO 
073C 3307 
073E A9 
075F B837 

0761 FO 

0762 3307 
0764 09 

0763 C67B 

0767 F9 

0769 4308 
076A AS 

076B FF 
076C 3272 

076E 2310 

0770 C4EF 

0772 33FD 
0774 AF 

0773 E477 



1711 : 

1712 ; 

1713 J 

1714 HOPS 04 i 
1713 

1716 ; 

1717 ; 
1718 

1719 ; 

1720 rtfi0AP2i 
1721 

1722 

1723 ARIWT: 
1724 
1723 
1726 ; 



MOV 
MOVO 



M,R0 
P3,A 



CALL 

HOV 
•JBO 
JMP 
AHL 
HOV 
JMP 



TSET1 

A,R7 
APIWT 
DI SEND 
A, tOFEH 
R7.A 
IDLINT 



;1 bit cour»t*r j«t & Jt*rt . 



0777 F8 

0778 30 



1 727 ; 

1728 ; 

1729 ; 

1730 ; 

1731 : 

1732 ; 

1733 IHT04S: 
1734 

1733 

1736 

1737 

1738 

1739 

1740 

1741 

1742 : 

1743 

1744 

1743 

1746 : 

1747 

1748 

1749 ; 

1750 

1731 

1732 : 

1733 DSFO^B! 
1734 

1735 

1736 : 

1737 ) 

1738 t 

1739 ; mm 

1760 ; 

1761 : 

1762 ; 

1763 5 

1764 ; 
1763 : 

1766 DSF04C t 
1767 



-SUB ROUTINE— 



C 04 OPOP SELECT. J 



MOV 
MOV 
AHL 
HOV 
MOV 
MOV 
(hNL 
XRL 
J2 

MOV 
ORL 
MOV 

MOV 
JB1 

MOV 
JMP 

ANL 
MOV 
JMP 



PO.tSDMSCH 
A.9R0 
A.»07H 
R1,A 

RO. *DRM»PH 

A,OFO 

A.t07H 

(J,R1 

NQCHGE 

A,R1 
A,»08H 
RO, A 

A.R7 
DSF04B 

ft.»29 
JMPR 

A.«0Ft>H 

R7,A 

OSF04C 



:***NE:<T tD$F94CJ*** 
: RETP . 



C DROP St AH FOP 04 COMMAND. 3 



»E29 



MOV 
MOVD 



A.RO 
P3,A 



FILE t OKI :SHICI 
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HEWLETT-PACKARD: 8043 Assembler 



01 67237 



LOCATION OBJECT CODE LINE SOURCE LINE 







1768 


• 












1769 










0779 


D40B 


1770 




CALL 


TSET1 


;1 bit time counter set. 






1771 








077B 


F9 


1772 


NOCHGE: 


nov 


A,R1 




077C 


B837 


1 773 




HOV 


R0> •OftMftPH 




U * r C. 


A u 


1774 




vru 


M t *r K u 




077F 


B86C 


1773 




HOV 


R0,#SAVDRP 




07B1 


AO 


1776 




MOV 


9R0.A 


. 






1777 














1 778 










0782 


D422 


1779 




CALL 


PARCLL 


i Parity ^ 1 c 






1780 








* VLF ** 1 clesr*. 


0784 


D414 


1781 




CALL 


VLFOO 


: Start "0" tit set. 






1782 










0786 


2314 


1783 




nov 


A, #20 




0788 


C4EF 


1784 




JHP 


JMPR 


r RETP . 






1785 














1786 














1787 


























1 788 


• 












1789 






t 04 C0MMOKC' 


DISP END 1 






1790 














1791 














1792 










078A 


B86C 


1793 


R04ERS: 


nov 


R0,#SAVDPP 




078C 


F0 


1794 




nov 


A, GRO 




078D 


B937 


1 795 




nov 


R1 , #DRt1APH 




078F 


21 


1796 




XCN 


A,0R1 




0790 


0.8 


1 797 




nov 


RO, A 








1798 










0791 


FF 


1 799 




nov 


A R7 




0792 


52A7 


1800 




JB2 


T3UG I N 








1801 


* 








0794 


Ft 


1802 




MOV 




; 


079? 




1 803 




vpt 


H> KU 


* 


0796 


C6AE 


1804 




J2 


MADADE 








1805 










0798 


B867 


1806 




nov 




■ 


07?A 


FO 


1807 




nov 


A / 9R0 




079B 


F2AC 


1908 




JB7 


TSUC 12 * 








1809 










079D 


Ft 


181 0 




nov 


A , 9R1 




079E 


5307 


181 1 




«NL 


a . #07H 




07«0 


4308 


1812 




ORL 


A,#06H 




07A2 


A8 


1813 




nov 


R0,A 




07A3 


231E 


1814 




nov 


A, §30 




07A5 


C4EF 


1815 






JMPR 








1816 


i 








07A7 


53FB 


1817 


TSUGIN: 


ANL 


A, iOFBH 




07P? 


AF 


1818 




nov 


R7,A 








1819 










07AA 


C4F2 


1820 




JMP 


NTDRP 




07AC 


C4AF 


1821 


TSUGI2 : 


JttP 


D I SEND 








1822 


; 








07AE 


E44F 


1823 


HADADE : 


jnp 


HADA02 








1824 











ROUTINE- 



riLEt AKI:SN16X 
LOCATION OBJECT COOE 
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HEULETT -PACKARD: 8048 As*«abl*r 
LINE SOURCE LINE 
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07BO 38 
07B1 3D 
07B2 42 
07B3 47 
07B4 4C 
07B3 31 



07B6 B837 
07B8 FO 
07B9 5307 
07BB 03B0 
07BD A3 



07BE 
07BF 
07C0 
07C2 
07C3 
07C3 
07C6 
07C7 
07C9 
07CA 
07CC 



A9 
F1 

72F8 

F9 

0304 

A8 

FO 

72CE 

FF 

33EF 

E4D1 



07CE FF 
07CF 4310 
07DI AF 

07D2 BG3E 
070 4 BAOO 

07D6 FA 
07D7 96DE 
07D9 BAFF 
07DB Fl 
07DC E4E3 



1825 l 
1826 
1827 i 

1826 ; 
1829 ; 



-SUB ROUTINE — - 



t CHANCINC THE DEVICE MAP . 



1830 

1831 

1832 

1833 

1834 

1835 

1836 

1837 

1838 

1839 

1840 

1841 

1842 

1843 

1844 

1845 

1846 

1847 

1848 

1849 

1850 

1931 

1832 

1853 

1854 

1855 

1856 

1857 

1838 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 



J 

J I I I I I I 

; I 

;l 

;l 

Jl 

RONTli 

; I 

;) 
; I 
; I 
• \ 

;|UIII 

; 

DEVCH : 



1 1 I I 1 1 1 1 fl f 1 I I I I M I 1 1 M 1 1 I ! 1 1 f I ! I t M 1 I I 1 1 M 1 1 I I I 1 1 1 M I I I I » 
HEAD ADDRESS TABLE OF THE DEVICE MAP I . 



DB 


DVM1 0 


;Drop 


• 0 




d*«lc* »»p i >* 


DB 


DVM11 


;Drop 


• 1 






DB 


DVHT2 


;Drop 


• 2 






DB 


DVM13 


; Drop 


• 3 


c. 




D8 


DVM14 


iDrop 


#4 


( 




DB 


DVM15 


:Drop 


• 5 


t 





lllllinMMMlllllllllllllt II I I II I MHllill HMHIlMf II' 



PPSET; 

RPSETE 
l 



t 

DEVPS: 



MOV 
MOV 
ANL 
ADD 

novp 

MOV 
MOV 
JB3 
MOV 
ADD 
MOV 
MOV 
J 63 
MOV 
ANL 
JMF 

MOV 
ORL 
MOV 

MOV 
MOV 

MOV 
JN2 
MOV 
MOV 
JMP * 



R0,«DRMAPH 
A,8R0 
A,#Q7H 
A.HROMTI 
A, 90 

R1,A 

A.9R1 

PUEND 

A.R1 

A,»4H 

RO.A 

A,9R0 

PRSET 

A,R7 

A> tOEFH 

RPSETE 

A.R7 

A,ft10H 

R7,A 

RO, »DEMAP0 
R2,tOH 

A, R2 
SWPAC 
R2» •OFFH 
A,9R1 
CONCT 



: Device table h**d *46r*sz 
: » for current drop > 



: Device polling map set or not 
i Prior it" or round robin ** 



jPolling fl»g ff«t.' round robin.** 
•.Polling fl*g »«*■.' pr icritu poll. 



:R0 « device aap 2 pointer. 
:R2 « F.F fl#g. 



;< bit 0-3 > 
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LOCATION OBJECT CODE LINE SOURCE L I HE 



0167237 



07DE 


BAOO 


1832 




flOV 


F?2, «0H 


07E0 


Ft 


1833 




MOV 


»,0R1 


07E1 


47 


1884 




SWAP 


A 


07E2 


19 


1883 




INC 


R1 






1886 








07E3 


33 OF 


1887 


COHCT: 


ANL 


A,#0FH 


07E3 


PO 


1338 




MOV 


»R0,A 


07E6 


D30F 


1839 




XRL 


A, #0FH 


07E8 


C6F2 


1390 






DEVCE 


07EA 


F8 


1891 




MOV 


A.RO 


07EB 


D363 


1892 




XRL 


A, tDEMAP? 


07ED 


C6F3 


1893 




UZ 




07EF 


18 


1 894 




INC 




07F0 


E4D6 


1393 




J MP 


DEVPS 






1896 








07F2 


C8 


1897 


DEVCEi 


DEC 


RO 


07F3 


FO 


1398 


DEVCE2 : 


MOV 


A.9R0 


07F4 


4380 


1899 




ORL ( 


A,«80K 


07F6 


AO 


1900 




MOV / 


8R0, A 


07F7 


83 


1901 




RET / 






1902 








07F8 


B83E 


1903 


PUENDt 


MOV 


RQ,#DEMAP0 


07FA 


BOFF 


1904 




MOV 


PRO, • OFFH 


07FC 


83 


t?03 




RET 








1906 












1907 









bit 4*7 > 



nap 2 *.*--- ■ m*p l . 

Device end *> 
Device map end ? 



: Device nap I not set. 



1903 ;i»**««»tt«l»#*«#««ti4»»«4(#«««»«*t«««««i 0 t»«n END tf «ft««ttJ>#««tttt#««#«tt«*»tt*« 



Errors* 
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uci.*: •** hC 1 " c T • w-'oir 1 
«nucr E LIHE 



'3036 



2 ; 

3 

4 ; 

* SElSwHJ, 



.Cit-: 
MM: 

Vf £ 



EOU 01M 
EQU 12H 
EOU 3BH 
EOU 2 



Vcrfion Ho. 



10 

11 v 

12 j< 

13 ; 

14 ; 
13 ; 

16 ; 

17 ; 
16 ; 

19 ; 

20 t 

21 i 

22 ; 

23 : 

24 ; 
23 ; 

26 ; 

27 ; 

28 » 

29 ; 

30 ; 
31 
32 
33 
34 
35 i*** 
36 

37 f* 

38 

39 

40 

41 ;*»* 
42 
43 
44 
43 
46 
47 
48 
49 
50 
31 
32 
53 
34 
35 
36 
57 



*.<< T0SHIHO_03 />> 
<<< TOSHIBA HO OS ^; » 
<<< TOSHI I IHO OS >>> 
'.<•: TOSHI NO OS >>> 
MttitatattHi 

<<< D*t* Format 

Adrs H ECO »ddre*f H > 

ftdr» L < ECU A66r€3S L » 

D«t» Length H 

P*t» 1 



< D»t* c to Drop P C*»»*nd / D«t» > 



D»t* H 



By fl.TMMAKfc 4 T.IHOUE 



Function 

<l) .„ CCC I ECU Com*tt»jni'c»t ion 
Echo B»ch 

Forced Tuning Off «tiy 
Send Function < ALOHf* > Te*t 

t2> - — R»» B*ck up 
<3) * — Verification 



« : Buy List 



:SSSSS 
;S$StS 
,SSS%% 
;SSSSS 
;SSSSS 
;SSSSS 

llllllstsssststtsststststxsstttsjtsssssisssssTPxssts t*$ts*ststss***t 



) 

BIASt 



EQU 000 OH 



PROGRAMMERS J OH t EOU BIAS 
p;:_CRC_ERPOR t EQU B1AS+4 
PX_CPC_0K VO: EOU BIAS*3 



; DS 4 
I OS 4 
; DS 4 



APPENDIX C 
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HEWLETT-PACKARD : 8086 Aj*«r»bl««- 



SOURCE LINE 



58 IBFJOVER^FLOUi 

59 SCAN_MODE_FLAG : 

60 VIEUJTHAMNEL: 

61 PC.CODE: 

62 EVENT_CHftMNEL 

63 ; 

64 VLF_ERR0R_ MAP i 
63 PC_FC_LISTi 

66 BR?IC_AUTWOt 

6? 

68 

69 



EQU 8IAS+12 
ECU BlAS+14 
EQU B1AS+16 
EOU BIAS +32 
EQU 8IPS+48 
EQU B1AS+36 
EQU BlAS+126 
EQU BIAS+236 
EQU BIA3+256+12S 
j BIAS+312 



DS 2 
1>S 1 
OS 3*2 
DS 8*2 
DS 8 

DS 128 
DS 128 
DS 128 



72 A200H! 

73 CH_N0_FRE0 

74 TII1E_TA6LEi 
73 JUMP_»DDRESS ! 

76 NEXT~GO_ADRS: 

77 ; 

78 T0_DR0Pt 

79 TOJCCC: 

80 ; 

81 DS2: 

82 IHDEXJ?X_1 : 

83 INDEX_TX_1 : 

84 CTRL_1 : 

85 CTRL_l_CO'JNT: 

86 IHOEX RX_2l 

87 INt>EX~TX_2: 

88 CTRL_2r 

89 CTRL_2_C0UNT i 

90 PACE_SU: 

91 ECHO_B*CK_FLAG: 

92 REVERS_CHANEL : 

93 TX_8USY_FLAG : 

94 8ASE_F07hT: 

95 lHIT_POINTt 

96 BINARY_LEDi 

97 ECHO_BA£K_AOPS 
98 

99 COWV_NO! 

100 DROP~NO: 

101 1C.BYTE: 

102 DEVICE_NOt 

103 ID__BYTE: 

104 CONV_NO_BITi 
103 DROpInoIbIT: 
106 DEVICE_H0_8IT : 
1 07 

108 nUL_*DR 

109 EXTPN.STAT 

110 TEt1P_R_CH 
111 

112 : 

113 08F_BF_Ht 

1 1 4 0BF_BF_CnD : 



EQU 20 OK 
EQU A200H 
EQU A200H+100H 
EQU A200H*130M 
EQU A200H+200H 

4B0H 

EQU 030 OH 
EQU 060 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



070 OH 

DS2*2*i 

DS2+2-2 

DS2*2*3 

DS2+2*4 

DS2*2*5 

DS2+2*6 

DS2«>2*7 

DS2+2*8 

DS2*2*9 

DS2*2*10 

DS2*2*l t 

DS2+2* 12 

DS2+2-13 

DS2*2*14 

DS2+2-15 

DS2*2-16 



EQU DS2*2*13 
EQU DS2*2-19 
EQU DS2*2*20 
EQU DS2+2-21 
EQU DS2+2-22 
EQU DS2*2*23 
EQU DS2+2-24 
EQU DS2+2-25 

EQU DS2+2*29 
EQU DS2+2*30 
EQU DS2+2+31 

74 OH 

EQU DS2+2*32 
EQU DBF BF N+1 



D3 256 
8*8*2 
8*8*2 
64*2 



FREQUENCY TABLE STwRT FPOR HEPl 



; DS 2 STORE «3 
; DS 2 
; DS 2 



0000 0000 
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HEWLETT-PACKARD : 
SOURCE LINE 



6086 Ar*«rabl*r 



113 OBF_BF_ID: 

116 0BF_6F_BYTE: 

1 1 7 CONV_SEL£CT t 
118 
IW i 

120 DS1 « 

121 MOM.EVEHTt 

122 BEFOP.EVEHTi 

123 EVEMT.ENHBLE: 
124 

12? LSBJ-EDi 

126 «£B_LEO: 

127 HSBJ-ED: 

128 PPV_LEDf 

129 . . 

130 KEY_DATAr 

131 ONE_SEC_TtnERt 

132 TUnIr_0» t 

133 TUNERJ>2: 

134 TUNER_CBL: 
133 UP.FLACi 

136 DOUH FLAG I 

137 PC_FC_EXlSTt 
'l38 POUERJ^EDt 

139 $ 
140 
141 

142 0S16: 

143 DROP_CHD_BFi 

144 SPU_CI1D_BFf 

145 FROW.0BF_BF: 
146 

14? SENI>_ENrtBLE i 

148 SEND_ADDRESS: 

149 SEND.INDEXi 

130 SEND_CMD_RESP : 

131 SEND_DATft_BUFF 
132 

133 EVENT_NO_FREQt 
154 
133 
136 

137 , 

138 ; 

139 ; 

160 KEYJ>ATA_STACK: 

161 ECU ADDRESS i 

162 TxJTeNGTH: 

163 TX.COHrtAND: 
* 164 TX_BUFFER i 

163 
166 

167 l 

168 TII1ERJCOUNTER: 

169 IMDEX.HlSTORYi 

170 HISTOPY.BUFFER: 
171 



EQU OBF_8F_N+2 
EQU 08F_BF_H*3 
EQU OBF_BF_M*l6 



DS 8 



EQU 0780H 
EQU DS1 
EQU DS1+1 
EQU DS1*2 

EQU DS1*4 
ECU DS1*3 
EQU DS1** 
EQU DSW 

EQU DS1+9 
EQU DS1+10 
EQU DSI*H 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DSt*l3 
EQU DS1+16 
EQU DS1+17 



EQU BOOH 
EQU OS 16 
EQU DS16*16*1 
EQU DS16*16*2 

EQU DS16*16*3 
EQU SEMD_ENABLE+! 
EQU SEHD_ADDRESS+2 
EQU SEND_ADDRE?S+3 
EQU SEND_ADDPESS+4 

EQU 9O0H 



: DS 


16 


; DS 


16 


s DS 


16 


; DS 


1 


; DS 


2 


: DS 


1 


: DS 


1 


: DS 


123 


: DS 


236 



EOU 100*H 

EQU KEY_D»TA_STACK'* 16*64 
EQU ECu"aD0RESS*2 
EQU ECLLADOPESS+3 
EQU ECU_A0PRESS+4 



EQU 2 000H-4 
EQU 2000H-Z 
EQU 20001! 



: DS 1 to** 4=1 024 
; DS 2 
i DS 1 
DS 1 
: DS 256 
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HEWLETT-PACKARD : 8036 Asmblcr 
SOURCE LIME 



172 
173 
174 
173 
176 
177 
178 
179 
180 
181 
182 
183 
184 
183 
186 
187 
188 
189 
190 
191 
192 
193 
194 
193 
196 
197 
198 

1 99 
200 
201 

2 02 
203 
204 
203 
206 
207 
208 
209 
210 
211 
212 
213 
214 
213 
216 
217 
218 
219 
220 
221 
222 
223 
224 
223 



73 PwGE_MEM: 

3TACK_END: 
STAC»'_TOP: 



ES_BACK_UP: 
ES_BACKJJP_1 : 



EQU 3000H 

EOO 39FFH 
EQU 4000H 

BflCKJJP PAH Ar 

EQU 0 
EQU 20 OH 
EQU 4 0 OH 



ES_EVEMT_TIMEP: EQU 6 0 OH 



MUL_HO 

TIHER_0UT_CODE 
PL US_KE Y_C0OE : 
EVEHT_KE7_C0DE 
»UTH0_KEV_C0DE 
ONOFF^I EY.COOE 

nir»us_ifEV_C0DE 

SCAN_KEY_CODE : 
CLE«PJ:*EV_CODE 
SENC'_KE /.CODE : 
POHER_OU_CODE : 
POWER_OFF_CODE 
RECENT_ON_CODE 
RELEASE CODE: 
KEY_PUSH_CODE: 

ASCII_E»: 
ASCII_»U: 
ASCII SC; 
ASCII Ft: 
A?CI1_PC: 
ASCII.CL: 
ASCII_-==- 
ASCII_P0: 
ASCU_DE: 
ASCII MtJ; 
ASC I I~NO : 
ASCII_CO: 
ASC I I_PR : 

PUSHBALL : 
P0P_ALL : 
J 

SEND_WA>t : 



I reed i 



EQU 
EQU 0 
EQU 1 OH 
EQU 1 1 H 
EQU 12H 
EQU 13H 
EQU 14H 
EQU 13H 
EQU ItoH 
EQU 17H 
EQU 18H 
EQU 19H 
ECU 1MH 
EQU 1 BH 
ECU ICH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



4372H 

4155M 

3343H 

4643H 

3043H 

434CM 

3345H 

4164H 

6443H 

0D49CH 

004DCH 

43DCH 

3072H 



EQU 6 OH 
EQU 61H 

EQU 64*2 



DS 512 
t'Z 512 
i' l 512 

DS 128*6 
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0000 FA 

0001 B8A2FF 

0004 92 

0005 B8F800 
0008 EF 

000? B8A4FF 

0O0C 92/ 

OOOD B83F0O 

0010 EF 

OOtl B8»8FF 

0014 92 

001? B83C88 

00*9 EF 

00*9 BAA6FF 
OO'.C B8FC21 
00-F EF 

0020 B80020 
0023 8ED8 



0025 BBOOOO 
0028 BBOOOO 
890? 
83C302 
0030 81FB0040 
0034 72F5 



0 02B 
002D 



HEWLETT-PACKARD t 8086 A»»«»bl*r 
SOURCE LINE 



0036 B80000 



229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
24 1 
242 
243 
244 
245 
246 
247 
248 
249 
250 
( 231 
25 
253 
254 
253 
236 
237 
238 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
262 
2B3 
264 
285 



; 

DROP_CnD_PORT : 
DROP_DATA_PORT ! 

ECUL.K_A.DDR ESS : 
ECU L_ADDRESS: 
1NTJDFST 

intTofst 

INT30FST 
TIMERI.OFST 
ACHD 
ACHC 
BCHD 
BCHC 



EQU 082H 

EQU 08 OH 

EQU 0102H 

EQU OlOOH 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



0«0H 
?2 
60 
72 
00 
04 
02 
06 



t*<5*4> 



2 RUH: 



INITIAL SET 


UP IAPX186 


ORG 


0000H 


CLI 




ILCS SET UP 


16KB 


MOV 


AX, 0FFA2H 


XCHG 


DX,AX 


MOV 


AX, 00F8H 


OUT 


OX , AX 


:PCS SET UP 


FROM OOOOH AT I/O MAPPED 


MOV 


AX , 0FFA4H 


XCHG 


DX.AX 


tiov 


AX,003FH 


OUT 


DX.AX 


MOV 


AX, OFF ASH 


XCHG 


DX,AX 


MOV 


AX . 663CH 


OUT 


DX . AX 


jMCS SET UP 


04OO0H 


MOV 


DX, 0FFA6H 


MOV 


AX,2tFCH 


OUT 


DX, AX 


I10V 


AX.2000H 


nov 


DS.AX 



3-WAITES INSERTED 



j 

RAM_CLEmR: 
RAM_CLEAR_LPi 



MOV BX,BIAS 
MOV AX,0 
MOV CBX3,AX 
ADD 8X,2 
C«P*BX,4ft00H 
JC RAM_CLEAR_LP 



-JUMP TABLE WRITE- 
MOV 



AX, 0 
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01 67237 



SOURCE LINE 



0039 


8CD8 


286 








287 




003B 


BB3400 


288 




003E 


C7070002 


289 




0042 


C747 020 OFF 


29 0 








29 1 




0047 


BB3C00 

W 9 w M V 


* 7* 




004ft 


C7070003 






004E 


C747 D?011FP 


294 












0033 


DDDt U U 


296 




0 03ft 


ti u * vu 


297 




005ft 


r 74?n?oflPP 


AAA 




003F 


C747040003 


299 




0064 


C7d?o&norr 


mn 
jUv 




A rt£Q 
UUO" 


L. r ^ f UoUUUb 


30t 






l*r*»r UHUUrt 










3 03 


* 


0073 


RD4O.A 0 


"J 

.5 




0076 




303 




007ft 


C7470200FE 


306 








307 


* 






3 Aft 


j 






309 


t 


007F 


ftfl rt AO ft 


7t A 

■3 I u 




0062 


ocrrtc 
oti/e 


31 1 








312 








31 3 




0086 


Bft52FF 


314 




UUB7 


C o tic n n 
DO vr U U 


315 




a nor 


er 


31 6 




008D 


BA34FF 


31 7 




0090 


B80FOO 


318 




0093 


EF 


319 




0094 


Bft36FF 


320 




0 09r 


B903C0 


321 




009ft 


EF 


322 








323 


* 






324 




0098 


CO A A A A 
DO U QUO 


323 




0 09E 


BrtC OFF 


326 




00ft 1 


EF 


327 




AftAA 

UUH* 


B000 


328 




00A4 


BAC2FF 


329 




00ft7 


EF 


330 








331 








332 




OOfld 


980000 


333 




00AB 


BAD4FF 


334 




OOftE 


EF 


333 




OOrtF 


B000 


336 




008t 


BP.D6FF 


337 




00B4 


EE 


338 








339 




0 0B3 


BCF03F 


340 








341 




00B8 


B01B 


342 





rtov 

"""INT1 ADDR . 
MOV 

nov 

MOV 
— INT3 ADDR. 

MOV 

MOV 

MOV 
— INTO ADDR. 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 
TIMER » INTR 

MOV 

MOV 

MOV 

-SET UP TIMER- 



DS, AX 



BX, IHT10FST 
WORD PTR C6XJ,200H 
WORD PTR CBX+23, 0FE00H 

BX, INT30FST 

«0PD PTR CBXJ,300H 

WORD PTR C8X+23,OFE0OH 

CASCADED WITH INT2/INTA0/ 

BX, INTJ5FST 
WORD PTR CBXJ,400H 
WORD PTR CBX+23, 0FE0OH 
WORD PTR CBX*43.300H 
WORD PTR CBX+63, QFEOOH 
WORD PTR tBX*83 .690H 
WORD PTR CBX+1 0J, 0FE00H 

kDDP . : 

6>i,TlMER1_0FST 
WORD PTR CBXJ,700H 
WORD PTR CBX+23, 0FE00H 



«OV ftX,2000H 

MOV DS,AX 

MOV SS,fiX 

SOKHr SQUARE WAVE 

MOV DX. 0FF32H 

MOV AX. 15 

OUT DX.ttX 

MOV DX,0FF34H 

MOV AX, 13 

out d::,ax 

MOV DX,0FF36H 

MOV AX,0C003H 

OUT DX . AX 

— INITIAL SET UP OF DMA CH.0:RX TRAHS 

-SOURCE POINTER 

MOV ftX.ACHD 

MOV DX.0FFC0H 

OUT DX.AX 

MOV al,0 

MOV C*:,0FFC2H 

OUT DX . AX 

— INITIAL SET UF OF DMA CH.trTX TPANS — 
—DESTINATION POINTER 

MOV AX,ACHD 

MOV DX,QFF04H 

OUT DX,AX 

MOV AL,0 

MOV DX,0FFD6H 

OUT DX,AL 

-STACK SET UP 

MOV SP.3FF0H 
INITIAL SET UP OF 8274 

MOV *L, 00011 000B ; CH . RESET 
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HEWLETT-PACKARD r 3086 A*»*»bltr 
SOURCE LINE 



OOBA E604 

OOBC BB0231 
OOBF BA0400 
D0C2 E97E01 

00C3 BB0228 
00C3 BA0600 
OOCB E87301 

OOCE BB0420 
OODt BA0400 
OOP* E86C01 

0007 BB0420 
OODA BA0600 
OODD E86301 

OOEO BB077E 
00E3 BR 04 00 
0QE6 E83A01 

DOE? BBOtOC 
OOEC BA0600 
OOEF E83101 

00F2 B010 
OOF 4 E604 

00F6 BB012C 
00F9 BA04 00 
OOFC E844 01 

OOFF BB05E2 

0102 BO 04 00 

0103 E83B01 

0108 BB03E* 
01 OB BA04 00 
01 OE £83201 



Dili B82800 
0114 BA28FF 

0117 EF 

0118 B81A00 
01 IB BA3AFF 
01 IE EF 

01 IF B61900 

0122 BA3EFF 

0123 EF 

0126 B80B00 
0129 BA32FF 



-PTR 2A — 



i — PTE 28- 



-PTR 1B- 



343 
344 
343 

346 
347 
348 
349 
330 
331 

352 i — PTR 4A— 

333 

334 

333 

336 1— PTR 4B— 

337 

333 

339 

360 ; — PTR 7 A — 
361 
362 
363 

364 ;~ 
363 
366 
367 

366 .-••■»—— 

369 
370 

371 ; — PTR 1A — 

372 

373 

374 

373 i — PTR 3A-- ■ 

376 

377 

378 

379 PTS OFF — 

380 

381 

382 

383 ; 

38* j 

3S3 i— INTO 

386 
387 
388 

389 ; — INT1 

390 
391 
392 
393 
394 
393 
396 

397 j— TIHER1 

398 

3-99 



; — IMT3 



OUT 


ACHC . AL 


nov 


BX . 001 1 0001 00 00001 06 


tiov 


d::.«cmc 


CALL 


SETCOn 


MOV 


ex. ooiot oooooooooi 08 


nov 


0" - BCHC 


Call 


SETCOn 


nov 


BX, 001 00000000001 008 


nov 


VI* » ACHC 


CALL 


SETCOn 


nov 


BX .00100000000001 008 




PX, BCHC 


CALL 


SETCOn 


nov 


BX 01111110000001118 


nov 


PX . ACHC 


CALL 


SETCOn 


nov 


pX# UvUUl ■ UUVVVVVVVID 


nov 




CALL 


SETCOn 


nov 


nt AAA! AAAAD 


OUT 


ACHC* AL 


nov 


BX. 001 01 1 0000000001 B 


nov 


OX. ACHC 


CALL 


SETCOn 


nov 


BX.1 1 100010000001 01B 


nov 


OX. ACHC 


CALL 


SETCOn 


nov 


BX, 1 1 10001 0O00001 016 


nov 


DX.ACHC 


CALL 


SETCOn 






[TIAL SET UP OF 




nov 


ax.JSM :LEVEL-O.EDGE TRIGGER ***** . CASC *i 


nov 


DX.0FF38H 


OUT 


D*.:.*>. 


nov 


AX.IAH (LEVEL*' .LEVEL TRIGGEF.HASK 


nov 


DK.0FF3AH 


OUT 


D" . AX 


nov 


AX. 1 ?h ;LE y EL«2# LEVEL TPICGEP -MASK 


nov 


DX . 0FF3EH 


OUT 


BX . f*:i 


nov 


AX, 101 IB :LEVEL»3.n»Sr 


nov 


DX, 0FF32H 
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HEWLETT-PACKARD: 3086 Assembler 



SOURCE LINE 



U 1 


EF 


400 




OUT 


DX AX 






401 












4 02 












4 03 












4 04 












403 












406 












407 












408 












409 












410 












41 1 












412 












413 












414 












41 5 












416 












417 












A 1 O 




















- 


419 












420 




Initialize 






i 


5 










422 






















423 


I 






U f d.v 


DOfl Art A 


A^A 


rlH 1 M O I Hr I ! 


MOV 


AX, 0 






423 


* 






ft * in 


Don n 


4Z© 




110V 


BX,T0_DRQP 


01 33 


89 i EQZQ7 


427 




MOV 


CINOEX_RX_U,BX 


013? 


891 E04 07 


428 




MOV 


CINt-EXjrx'u.BX 


01 38 


A23E07 


429 




MOV 


BYTE PTR CTEMP_R_CH3,AL 


01 3E 


A21807 


430 




MOV 


CTX_8USV_FLAC 3?AL 


0141 


A224 07 


431 




MOV 


CCONV N03,AL 


0 1 44 


A29 1 07 


432 




MOV 


CP0WER_FEED3,AL 






433 


i 






0 1 47 


A35007 


434 




MOV 


CCONV_SELECT3,AX 


014A 


Ho32 0r 






MOV 


CCONV_SELECT+23,AX 


014D 


A334 0? 


436 




MOV 


CCONV SELECT+4 J . AX 


0130 


A356 07 


AT? 




MOV 


CCONV_3ELECT+6 3 . AX 








} 








OD A ft AC 






MOV 


BX,T0_CCC 


ft t vc 
U 1 Do 


oo * c nr* ft? 


i J ft 




MOV 


C INDEX TX 23. BX 


013A 


OO 4 C ft*V 

o7l c QROi 


44 1 




MOV 


CINDEX_RX_2 3,BX 






442 








m 

O i Dfe 


AO AC ft? 


443 




MOV 


CCTRL_I3.AL 


0161 


A208 07 


444 




MOV 


CCTRL_1_C0UNT3, AL 


0164 


A20E07 


443 




MOV 


CCTRL 23. AL 


016? 


A2400? 


446 




MOV 


C08F_BF_N3,AL 


016A 


A31407 


447 




MOV 


tECH0_BACK_FLPG3 .AX 


016D 


A31607 


448 




MOV 


C RE VERS_CHANEL 3 , AX 






449 








0170 


880030 


430 




MOV 


AX, PAGE MEM 


0173 


A31207 


431 




MOV 


CPACE_SUJ,AX 






432 


1 






0176 


BB41 07 


433 




MOV 


BX,oeF_BF_Cnb 


0179 


991E1007 


434 




MOV 


CCTRL JE_CaUNT 3 , BX 






433 


; 






01 ?D 


B00A 


436 




MOV 


AL, 1 0 
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0I7F A28A07 

0182 B80020 
0185 A3FfelF 
0109 E98203 

018B E8D603 
018E E8F303 
0191 E84BD6 
0194 B03F 
0196 A20E0O 



0199 E85606 
01 9C E8D306 
0I9F E8FC03 
01 A2 E8870S 



01 AS 
01 A8 
01AD 
01 AF 
01B2 
01B7 
01B9 
01BB 
01 BE 
01C1 
D1CS 
01C9 
01 CA 
01CB 



BB0004 

268I3FA3A5 

740A 

BB0002 

26813FA3A5 

7342 

8BF3 

BBFC01 

B90000 

26326F04 

26024F04 

43x 

48 

73F4 



01 CD 263A6C02 
01 D1 7328 
01 D3 263A4C03 
01 D7 7321 

0ID9 GBDE 
01 DB 8IF30002 
01DF 81F30004 
01E3 891EFC1F 



01 E7 
01EA 
01 ED 
01F0 
01F2 
01F3 
01F4 
01 F3 
01 F7 



880002 

BBO00O 

268A0C 

880F 

43 

46 

48 

73F6 
E90I00 



OIFA 90 



SOURCE LINE 

437 

438 ; 

439 

460 

461 

462 ; 

463 

464 

463 

466 

467 

468 

469 

470 

471 

472 

473 

474 ; 

475 ,——«—»« 

476 ; 
477 
478 
479 
'480 

481 
482 

483 BACK_UP_KAI i 

484 

483 

486 8ACK_UP_CK1 I 

487 

488 

489 

490 

491 l 

492 

493 

494 

493 

496 ; 

497 8ACK_UP_YES: 
498 

499 
300 
501 ) 
502 
303 

304 BACK_UP_CK2 I 
303 
506 
507 
*♦ 508 
309 
310 

511 ; 

512 BACK_UP_N0NE : 
313 i 



HOV t0NE_SEC_TIMEP3.AL 

HOV AX,MISTOPV_BUFFEP 
NOV tINDE^_HIVrOPV3.*X 
CALL ECU_ADPS_RE*D 

CALL INIT_AUTHO_TBL 
CALL INIT_VIE«_TBL 
CALL INIT_CODE 
(10V AL,3FH 

HOV t SCAN_MODE_FLAC 3 , AL 



CALL FPECI_ChLC 
CALL CHANMEL_HOSEI 
CALL EVENT OATA_CL 
CALL INIT_EV_TIMER 



MOV BX,ES_BACK_UP_2 

CMP WORD PTP ES : IBX1 , OASmSH 

JZ BACK_UP_K*I 

MOV BX,ES_BACK_UP_1 

CUP WORD FTP ES:C8X3, 0A5A3H 

JNZ BACK_UP_EXIT 

MOV SI,BX 

MOV AX ,5 08 

MOV CX.O 

XOP CH,ESiCEX+43 

ADD CL,ES:IBX*4J 

INC BX 

DEC AX 

JNZ BAC*_UP_CK1 

CMP CH,ES:tSJ+23 
JNZ BACK_UP_EXIT 
CMP CL,ES:t$I+33 
JNZ BACK.UP_NONE 

MOV BX.SI 

XOR BX,ES_BACK_»JP_1 
XOR BX,ES_BACKJJP_2 
MOV tT3MEE_COUNTER3,BX 

KOV AX, 312 

MOV BX.PR0GRAMVER3I0H 

MOV CL,ESiISI3 

MOV tBX3,CL 

INC BX 

INC 51 

DEC AX 

JNZ BACK_UP_CK2 
JHP BACK_UP„EXIT 

NOP 
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HEWLETT-PACKARD : 806S At*«»bl«r< 
SOURCE LINE 



01 FB 


E81 DOS 


31 4 


0 1 FE 


E83D03 


315 






jib 


0-01 


or AAAn 
If b UUUU 




0204 


C6045B 


318 




C 644 01 1 2 


31 9 


020B 


C6440201 


320 


02QF 


C6440302 


321 






322 






323 


021 3 


884 0A0 


324 


OZ 1 6 


Bacaff 


323 


021 9 


EF 


326 






327 






328 


021 A 


B07F 


329 


021C 


BB3C07 


330 


02 IF 


8807 


331 






532 


0221 


B84CO0 


333 


0224 


BA28FF 


334 


022? 


EF 


333 






336 






337 


0226 


BB03D9 


338 


022B 


BP 04 00 


539 


022E 


E81200 


94 0 






341 


0231 


B80008 


342 


0234 


BA62FF 


543 


0237 


EF 


344 


0238 


B8O1C0 


343 


023B 


BA66FF 


346 


023E 


EF 


3«7 






3^8 


023F 


FB 


549 






330 


0240 


E9BDO0 


331 






332 






333 






334 






333 






556 






337 






338 






359 






360 


0243 


8AC3 


361 


0243 


EE 


362 


0246 


8AC7 


363 


0248 


EE 


364 


0249 


C3 


363 






366 






367 


024A 


B001 


368 


024C 


E604 


369 


024E 


BO OF 


370 



BACKUP EXIT: 



CALL XNIT_Tln_TBL J; 
CALL lHl"CjUnP_Tei. 

rtOV SI, PROGRAHVERS I OH 
HOV BYTE PTR CSU.SE1SAKU YY 
MOV BYTE PTR l$!«13,SEI$AKU HH 
HOV BYTE PTR CS!*23 , 3E ISAKU~DD 
HOV BYTE PTR tSI+3) , SEISAKU~W 



HOV 


AX. 0A04 0H 


nov 


OX, OFFCAW 


OUT 


DX.AX 


IH 


AL.ACHC 


ANO 


AL, 01 01 1 1 MB 


HOV 


AL,01111inB 


HOV 


BX, EXTRN STAT 


HOV 


BYTE PTR~C8X},AL 


HOV 


AX, 01 001 1 00B 


HOV 


DX, 0FF2BH 


OUT 


DX.AX 



;HOU UHHASk INTO, IHT1 , I NT? . TIHEFT tHTF 



-RX. ENABLE " 

HOV BX, 11011 001 0O0OOO1 IB 

HOV DX,ACNC 
CALL SETCOH 

HAIH IN1T1TIALIZE TIHER2******** 
'HOV AX, 0080 OH 

HOV DX,0FF62H 
OUT OX. AX 

HOV AX, 1 1 000000000000018 

HOV OX,0FF66H 
OUT DX.AX 



ST I 



JffP HAJItlEPUYO 



SETCOH: 



-SETCOH for 82 
HOV 
OUT 
HOV 
OUT 
RET 



AL,BL 
OX.AL 
AL.BH 
DX. AL 



t 

I 



PTR 1A- 

HDLC^TX^STARTt H0V 
OUT 
HOV 



AL,0000OO01B 

ftCHC,flU 

AL/ 00001 1 1 1B 
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SOURCE LINE 



0230 E604 



0232 
0234 
0236 
023? 
023C 
023E 
02C0 
0261 
0263 
0263 
0267 
0269 
026B 
026D 
026F 
0271 



BOOS 
E604 
A01607 
A23E07 

baeo 

2401 
F8 

DOCO 
0C60 
E604 
8003 
E606 
8AC4 
24 02 
OCEO 
E606 



0273 
0276 
0279 
027C 
027F 
0282 
0283 
0288 

0288 
02BD 
028F 
0292 
02O4 
0293 
0297 
0*99 



E033OO 
E83000 
E84D00 
E84A0O 
E84700 
E84400 
£84100 
E83EO0 
/ 

B003 

E604 

A03E07 

2401 

F8 

DOCO 
0C69 
E604 



0298 B080 
029D E604 



029F 
02 At 
02*2 
02A3 
02A6 
02A8 
02AB 
02AC 
02AE 
0280 



8BC6 
40 

8RD0FF' 
EF 

8002 

BAD2FF 

EE 

8AC1 

8400 

BAD8FF 



371 


OUT 






373 


MOV 


374 


OUT 




MOV 


376 


MOV 


377 


MOV 


578 


AND 


379 


CLC 


380 


RGL 


381 


OR 


382 


OUT 


383 


MOV 


384 


OUT 


383 


MOV 


386 


AND 


587 


Oft 


388 


OUT 






390 ; 


MOV 


391 } 


OUT 


392 i 


MOV 


393 ; 


OUT 


394 


CALL 



395 

396 

397 

398 

599 

600 

601 

602 

603 

604 

603 

606 

607 

608 

6 09 

610 

611 

612 

613 

614 

615 

616 

617 

618 

619 

$20 

621 

622 

623 

624 

623 

626 

627 



ACHC.AL 

REVERSE CM. SELECT 

At, 000001018 



CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

-PTR 3 A 

MOV 

OUT 

MOV 

AND 

CLC 

ROL 

OR 

OUT 

RTS ON- 

HOV 
OUT 



—•INITIAL SET UP OF DMA,CH.1 

—SOURCE POINTER SET 

DESTINATION POINTER SET 



ACHC * AL 

AL,BYTE PTR t REVERS_ CHANEL J 
BVTE PTR rTEMP_R_CHJ,AL 
AH, AL 

AL/ 000000018 
AL 

AL , 01 1 000008 
ACHC, AL 
AL,00000101B 
BCHCAL 
AL,AH 

AL, 0000001 08 
AL,11100000B 
BCHC,AL 

AL, 000001 01 B 
ACHC, AL 
AL,01 1 0000OB 
ACHC, AL 
UAIT 
WAIT 
UAIT 
UAIT 
WAIT 
UAIT 
WAIT 
WAIT 

AL, 000001 01B 
ACHC AL 

AL, BYTE PTR ITEMP_R_CIU 
AL,00000001B 

AL 

AL/011010018 
ACHC.AL 



AL/10OQ000OB 
ACHC, AL 

TX TRANS 



j RTS HOLD 12mi UNTIL T*.ENAEL 



MOV 


AX, SI 


INC 


AX 


MOV 


DX, OFFDOH 


OUT 


DX,AX 


MOV 


AL/02H 


MOV 


DX, 0FFD2H 


OUT 


DX, AL 


MOV 


AL/CL 


MOV 


AH, 0 


MOV 


DX/ 0FFD8H 



i SOURCE »DR. 



% TRANSFER COUNT 
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SOURCE LINE 



02B3 


EF 


628 






629 






o JO 


UIU4 


oRPRrr 


b J 1 


02B7 


B686 1 6 


632 


ozba 


EF 


633 






634 


02BB 


E80B00 


633 






636 


02BE 


8BDE 


637 


02C0 


8A07 


638 


02C2 


E600 


639 






640 


02C4 


80C0 


641 


02C6 


E604 


642 


02C8 


C3 


643 






644 


02C9 


BB0000 


643 


02CC 


43 


646 


02CD 


81FBFFO0 . 


647 


02OI 


73F9 


648 


02D3 


C3 


649 






650 






631 






632 






633 






634 






635 






656 






657 






650 






639 






660 






661 






662 






663 






664 






663 






666 






667 






668 






669 






67 0 






671 






672 






673 






674 






673 






676 






677 






678 


6300 


9C 


679 


630t 


60 


680 


6302 


E4B0 


681 






682 


6304 


8B361007 


683 


6308 


8904 


684 



OUT 

TPANSFER COUNT— 

CONTROL UORD 

rtOV 

MOV 

OUT 

-WAIT ROUTINE 

CALL 

-FIRST BYTE OUTPUT- 

nov 

MOV 
OUT 



DX,AX 



SET 

DX,0FFDAH 
AX, 01686H 
D^,AX 



;C'MP CO ! 



WAIT: 
WAIT 1 : 



nov 
OUT 
RET 
■WAIT- 
MOV 
IMC 
CMP 
JNE 
RET 



WAIT 

BX,SI 
At_ , C BX 3 
ACHD . AL 

AL.11000000& 
ACHC . AL 



BX.O 
BX 

BX, OFFH 
WAIT 1 



SOURCE ADR. 



199809 



-INTR 3- 
ORC 
CLI 



06300H 



* OBF Interrupt Operation ******************** 

:PUSH ALL 



OBF_I NTERRUPT : PUSHF 
DB 60H 

IM AL# DROP_D AT ALPORT 

; 

MOV SI,CCTRL_2_COUNT3 
MOV CSI3.AL 



t Data Store 
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HEWLETT-PACKARD ! 909* Affubttr 



439* 4* 
new 093*1007 

t34F BE4007 
*43t2 fl 0*4007 
4314 9A0E4007 
UtR 9A6491 

iaat 730* 

4322 9991 

«124 ••rcto 

4327 7429 
«U9 99FC07 
432C 7424 
432E E98200 

4331 • OF 902 
4334 72F8 

4)34 tioa 

4330 80FC94 
433B 7409 
433D tore 04 
4340 7910 

4342 4tF904 

4343 724C 
H4J4J7 9A4493 

l «fR 3C83 
434E 7392 
4334 FEC9 

4333 3AC4 

4334 729D 



4334 
4339 
43SC 
4340 
4362 
•349 
4349 
436B 
436E 
4373 
4379 
4379 
C37C 
4J7E 
43AI 



885*01 

90CA4 0 

88IEFE1F 

9917 

999493 

9997 oa 

999409 

993704 

8816FC1F 

999744 

93C309 

B1F9003I 

7243 

•90029 • 
991 ETC IP 



SOURCE LIKE 

483 

486 

697 i 

688 

699 

690 

691 

692 I 

493 

694 

693 

696 

497 

699 

699 

700 0BF_RET_1 

701 | 

702 RESP0*SE_2» 
703 

704 i 
703 
704 
707 

>oe 

709 

710 % 

711 RESP0H8E_V«Li 
713 

713 
T14 
713 
716 
717 
719 J 

719 RESPOHSE.CHKi 
720 

721 I 

722 OBF_P«CKETr 
723 

724 / 

723 

726 

7a7 

728 

729 

730 

731 

732 

733 

734 

739 

736 0BF_HEH0i 



INC SI 

BOV CCTRL_2_C0UNTJ,fI 

«0V S1,0BF_BF_H 

IMC BYTE PTR COBF_BF_H3 

HOV CL.10BP_BF_N3 

nov ah.csi+u 

CMP cut 

JHZ RESP0HSE.2 

nov ac.i 

CUP AH,0 

JZ RESPOMSE_CHK 

CUP AH, 7 

JZ RESPOMSE.CWC 

JMP 0BF_RET 



I Pointer tncr«s«nt 

I Data Ltrtgth fncr«Mf«t 

t AH - Coaaantf 8yta 



t I Byt« Rcspons* 
, C 00 3 I 07 3 



6393 9A260EO7 
4399 90FC29 
438C 731 C 



739 
740 
741 I 



CUP CL.2 

JC OBF_RET_l 

MOV At, 2 

CMP RH.84K 

JZ RESPOHSE_VAL 

CMP AH. 4 

JHZ RESPOHSE.CHK 

CMP CL.4 

JC OBF.RET 

KOV AUCSI+33 

ADO At, 3 

CMP At* 3 

JHZ RESPOHSE.CHIC 

IHC At 

CMP CL.AL 
JC OPF.RET 

MOV DX.CSl+ll 
OR DL,40H 

MOV BX.llHDEX_HISTORY3 

nov rexi.px 

nov DX.t$I*33 
MOV I OK* 2 J. OX 
nov DX,t$W33 

MOV tBX*43 ,DX 

HOV PX,UIHER_CO«HTERJ 

HOV tBX*63,DX 

ADO BX.8 

CUP BX.PAGE_M£n 

JC OBF_HEHO 

HOV BX.MISTORY_BUFFER 

MOV tIMDEX_HI$TORY3,BX 

MOV AH,ECTRL_23 
. CMP AH, 40 
JHC OBF.HEW 



; 2 Bvt4 Te*pon»« 

| t 01 J I 02 J t 03 3 t 03 3 t 96 3 t 09 J 

i V* I l»e>l« Langth 

t t 04 I C 94 3 



; t 04 It OS J > 4 
I Byta Langth Load 



C 04 3 t 84 3 Error Raaponsa 



8742 — - > 80186 Than OR 4 oh 



i 
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HEWLETT-PACKARD i 8086 Ain.bltr 



SOURCE LINE 



OO0C, 


Ho) LUHD7 


6392 


8B07 


0394 


FEC3 


OJ7C 


8A6401 




8827 


DJ7D 


46 




FEC3 


639E 


FECB 


63A0 


73F4 


63A2 


FE060E07 -• 


63A6 


891E0A07 


63AA 


A24 007 


63AD 


B84107 


6390 


A31 007 


63B3 


860F00 


6366 


BA22FF 


63B9 


EF 


63BA 


61 


63BB 


90 


■63BC 


FB 


63BD 


CF 



6200 9C 

6201 60 

6202 BB1E0407 
6206 8AOE06 07 
62 OA 8A26080? 
620E BOFCOO 
6211 736C 

6213 80F900 
6216 73 OA 

6218 B81A0O 
6218 BA3AFF 
621E EF 
621F E97300 

6222 8A27 
6224 FEC3 
6226 8A07 
6228 £682 

622A FEC3 
622C 89 1E 04 07 
6230 FECC 
«232 8826 0B 07 



742 
743 
744 

743 RESPONSE TRNS 

746 

747 

748 

749 

730 

731 ; 

732 

733 

734 i 

733 0BF NEW i 

736 

757 

738 ; 

759 0BF RET: 
760 
761 
762 
763 
764 
'763 

766 ; 

767 

768 ; 99989999 

769 ; 

770 ; w 

771 : 

772 ; 

773 ; 
774 
773 
776 
777 
778 
779 
780 

781 ; 

782 IBF_1STi 
783 

784 ; 

785 I8F EMPTY: 
786 
797 
788 

789 ; 

790 I8F_EXISTt 
791 
792 
793 
794 j 
793 
796 
797 
790 



MOV BX, C INDEX RX 2] 
MOV CBX3,AL " " 
INC BL 

MOV AH.CSI*^ 
NOV CBX3,AH 
INC SI 
INC BL 
DEC AL 

JHZ RESPOHSE_TRNS 

INC BYTE PTR CCTRL_23 
MOV tlNDEX_RX_2:,BX 

HOV tOBF_BF N3, AL 

nov ax,obf_If_ckd 

MOV CCTRL 2 COUNT J, AX 



IBF_INTERRUPT: 



MOV 
MOV 
OUT 
DB 

POPF 
ST I 
IRET 
-INTR 1- 
ORG 
CLI 



AX, 15 

DX,0FF22M 

DX,AX 

61H 



; 10BF_BF_N) * 0 

; CCTRL_2_C0UNT3 « 0BF_BF_CMD 

;P0P ALL 



0620 OH 



Drop Processor IBF Operation 



PUSHF 
OB 60H 

MOV BX,UNOEX_TX 13 
MOV CL,CCTRL_13 " 
MOV AH,tCTPL_1 COUNT 3 
CMP AH, 0 
JN2 IBF 2ND 



CMP CL,0 
JN2 IBF_EXIST 
MASK IBF/ INTR. 
MOV 
MOV 
OUT 
JMP 



AX,1AH 
DX, 0FF3AH 
DX,AX 
IBF_RET 



MOV AH,CBX3 

INC BL 

MOV AL,C8X3 

OUT OROP_CMD_PORT,AL 

INC BL 

MOV C INDEX TX_U,BX 

DEC AH " 

MOV CCTRL_1_COUNT3,AH 
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HEMLETT-PACKARD: 8096 A**«t*bl«r 
SOURCE LINE 



6236 7506 
6238 FEC9 
623A 880E0607 



623E 
6242 
6244 
6246 
6249 
624B 
6240 
6250 
62S2 
6274 
6237 
6259 
623B 
623E 
6260 
6262 
6263 
6269 
626C 
626F 
6273 
6273 
6278 
627C 



8B36FE1F 

8804 

8A07 

884401 

FEC3 

8 A 07 

884402 

FEC3 

8 A 07 

884403 

FEC3 

8 A 07 

0844 04 

FEC3 

8 A 07 

8844 03 

8B16FC1F 

895406 

93C608 

81FE0030 

7203 

BE0020 

8936 FE IF 

E9I800 



627F 8A07 
6281 E680 
6283 FEC3 
6285 89 IE 04 07 
6289 FECC 
628B 08260807 
628F 7306 
6291 FEC9 
6293 880E0607 



6297 B80D00 
629A BA22FF 
6290 EF 
629E 61 
629F 90 
62A0 FB 
62 At CF 



6400 9C 

6401 60 

6402 E4 04 



799 
800 
801 
802 
803 
804 
803 
806 
807 
808 
809 
810 
811 
812 
813 
814 
813 
816 
817 
818 
819 
820 
,821 
822 
823 
824 
825 
826 
827 
828 
829 
930 
831 
832 
833 
834 
833 
336 
837 
838 
839 
840 
841 
842 
843 
844 
843 
846 
847 
848 
849 
830 
831 
832 
833 
834 
833 



JMZ IBF_PACKET 
DEC CL 

HOV CCTRL_13,CL 

J0F PACKET i 110V SI,CINDEX_HI$T0RY3 

MOV tSI3,AL ; 
HOV AL,CBX3 
MOV ISI+13,AL ; 
IMC BL 
MOV AL,tBX3 
MOV tSI+23,AL 
INC BL 
MOV AL,tBX3 
MOV CSI*33,«L ; 
INC BL 
MOV AL.CBX3 
MOV CSI+4 3.AL 
INC BL 
MOV AL,tBX3 
MOV ISI*33,AL ; 
MOV DX,tTlHER_COUNTER3 
MOV ISI+63,DX 
ADD SI, 8 
CMP SI,PAGE_MEM 
JC IBF_HEMO 
MOV SI ,HISTORY — BUFFER 

IBF_MEMOi MOV t INDEX_HIST0RY3 , SI 

JMP IBF.RET 

> 

IBF_2ND2 HOV AL,CBX3 

" * OUT DROP_D AT ALPORT , AL 

IBF SET i INC BL " 

MOV tINDEX_T;i_n,BX 

DEC AH 

MOV tCTRL_1_CDUHT3,AH 
JNZ IBF_RET 
DEC CL 

MOV CCTRL_U.CL 



i 

t IN_SERVICE LATCH RESET 

IBF RET i ™ MOV 

MOV 

OUT 

DB 

POPF 

STI 

I RET 

S / 



AX, 1 3 
DX,0FF22H 
DX.AX 
6IH 



J 



IHTR 0 

External status Intr . ~~ 

ORG 0640 OH 
CLI 
PUSHF 

DB 6 OH 

IN AL # ACHC 
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SOURCE LINE 
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64 04 


8 AC 9 


357 


MOV 


CL, AL 


64 06 


B01 0 


838 


MOV 


ML t 0001 00006 


64 08 


E604 


859 


OUT 


ACHt . AL 


64 OA 


E4 04 


860 


IN 


AL , ACHC 


64 OC 


8AE8 


861 


MOV 


CH, AL 


64 OE 


A03C07 


862 


MOV 


»L,BYTE PTR tEXTRN STAT1 


64 1 1 


8AD0 


863 


MOV 


DL, AL 


64 13 


8AC3 


864 


MOV 


AL* CH 


64 1 3 


D0C0 


865 


R0L 


AL 


6417 


D0C0 


866 


R0L 


AL 


64 1 9 


DOCO 


867 


ROL 


AL 


641B 


7207 


868 


JC 


L0Y 


641D 


8AC1 


869 


MOV 


AL, CL 


64 IF 


24DF 


870 


AND 


AL .110111116 


6421 


E90700 


871 


JHP L02 














6424 


8AC1 


873 L0V ; 


MOV 


ai n 

nU * 1>L 


6426 


0C2 0 


874 


OR 




6428 


E9O000 


873 


JMP 


LOS 


642B 


A23C07 


376 L0Z : 


MOV • 




642E 


8AC2 


877 


MOV 


ML , WL 


6430 


24 1 0 


878 


HflU 


ML, UUU1 UvUUD 


6432 


8AE 0 


or? 


MOV 


AN , AL 




Aon 


OOU 


nuv 


AL / CL 




DA 1 A 


CO i 


AND 


>VI A A ft * AAAAB 

AL, 0001 9000B 


D43q 


4MC U 


882 


CMP 


AH, AL 


643ft 


r S3B 


883 


JNZ 


EXIT 




8AC2 


884 


MOV 


AL, DL 






335 


AND 


AL . 001 00O0OB 




ooc ft 

ONE v 


coo 


MOV 


AH, AL 


6442 


8AQ3 


887 


MAU 

nuv 


AL > CH 






ODD 


AND 


AL ,001 000OOB 


6446 


3AE0 


889 


CMP 


AH, AL 


6448 


Dor? 


OO A 


MOV 


AL,DL 


644 A 


* ** O V 


891 


AND 


HL . 1 OOO0000B 




a ac \ 

UHt l 


892 


MOV 


AH . CL 


644E 






AND 


AH, 1 OOOOOOOB 


643 1 


32E 0 




XOR 


AH . AL 




r «S4. 1 






EXJT 


6433 


8AC.I 


RQ£ TV IIMr>PU i 


MOV 


AL , CL 


6437 


2444 


397 


AND 


AL, 01 000 1 0OB 


6459 


3C40 






HL ,01 0900008 


64SB 


7319 


899 


JNE 


EXIT :NOT T 


6470 


B028 


900 


MOV 


AL, 001 01 000B 


643F 


E604 


901 


OUT 


ACHC, AL 


6461 


B8100E 


902 


MOV 


AX, 3600 


6464 


BA3AFF 


903 


MOV 


DX, 0FF3AH 


6467 


EF 


904 


OUT 


DX, AX 


6468 


B801EO 


903 


MOV 


AX, 1 1 1 0000000000001B 


646B 


BA5EFF 


906 


MOV 


DX, 0FF5EH 


646E 


EF 


907 


OUT 


DX,AX 


646F 


880300 


908 


flOV 


AX/ 001 IB 


6472 


BA32FF 


909 


MOV 


DX,0FF32H 


6473 


EF 


910 


OUT 


DX,AX 






911 2 










912 jXITi 


MOV 


AL, 00010000B 
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6476 B038 
6478 E604 
647A B80C0O 
647D BA22FF 
6460 EF 

6481 B8Q000 
6484 A21807 
6487 A3 14 07 
648A 61 
648B 90 
648C FB 
6480 CF 



6900 9C 
6S01 60 
6302 8B1E1207 



6506 
6308 
65 OA 
6S0B 
63 OD 
6310 
6311 
6313 
6316 
6317 
631A 
6310 
631E 
6321 
6324 



E400 
8807 
43 

8BC3 

BAC4FF 

EF 

8002 

BAC6FF 

EF 

B8FF00 
8AC8FF 
EF 

B846A2 
BACAFF 
EF 



HEWLETT-PACKARD: 
SOURCE LINE 



8086 Assembler 



913 ; 


OUT 


914 EXIT : 


HOV 


913 


OUT 


916 


HOV 


917 


MOV 


918 


OUT 


919 ; 


nov t 


920 


921 


MOV 1 


922 


HOV 1 


923 


08 


924 


POPF 


923 


ST I 


926 


I RET 


927 




928 




929 




930 




931 




932 




933 




934 




933 




936 




937 




938 




939 




940 




941 




942 





ACHCAL 

At ..00 1 11000B 

ACHCAL 

AX, 12 

DX,0FF22H 

OX, AX 



61H 



; 



6323 B038 
6327 E604 



943 
944 

945 ; 99*9*8* 

946 ; 

947 ; 

948 

949 
930 

931 I 

932 HON: 
933 

934 
935 
936 
937 
938 
959 
960 
961 
962 
963 
964 
965 
966 

967 ; 

968 
969 



-INTR 
ORG 
CL! 



0630OH 



-FIRST RX. 
PUSHF 
DB 
MOV 



HIT SHORI 



6 OH 

BX.UORO PTP tPACE_SUJ 



IN 
HOV 
INC 
MOV 
MOV 
OUT 
MOV 
MOV 
OUT 
HOV 
MOV 
OUT 
MOV 
HOV 



AL , ACHD 
CBX7.AL 

b:: 



:1ST OAT A INPUT 



AX,BX 
DX,0FFC4H 
OX, AX 
AL . 02H 
OX , 0FFC6H 
OX. AX 
AX, 235 
DX,0FFC8N 
OX* AX 
AX,0O246H 
OX, OFFCAH 
OUT OX, AX 

-IN SEPV. LATCH RESET 

n0V *L>00M 10008 

OUT ACKC,AL 



xOMA START 



" 3 0167237 

HEWLETT-PACKARD: 8086 flff4«bl*r 



SOURCE LINE 



652? 


B80C00 


970 




hOV 


AX. 12 






632C 


BA22FF 


971 




nov 


DX,0FF22H 






632F 


EF 


972 




OUT 


OX, AX 






6330 


61 


973 




08 


61H 






6331 


90 


974 




ROPF 








6332 


FB 


975 




ST I 








6333 


CF 


976 




I RET 












977 
















978 
















979 
















980 
















981 






























982 


; 


Special Ra. tntr. 










983 




ORG 


0660 OH 










984 


i 999999 


CLI 












983 


; 














986 






























987 




HOLC 


Rx Interrupt Operation 


***************** 






996 






























989 


; 










6600 


9C 


990 


RX^INTERRUPT: 


PUSHF 






6601 


60 


991 




OB 6 OH 






6602 


E86400 


992 


RX_PCV : 


CALL RX_RECE1VE 






6605 


7236 


993 




JC RX_CRC_ERP 




CRC Error 


6607 


83060A0001 


994 




AOO 


WORD PTR CRX_CRC__OK_YO+23, 1 






66 OC 


6316080000 


993 




AOC 


UORD PTR CRX_CRC_OK_YOJ,0 






6611 


8B361207 


996 




nov 


SI, CPACE.SU I 










997 


; 


nov 








6613 


8B1C 


998 




BX CSI 1 


; 


BX * Receive Address 


6617 


3B1E0014 


999 




CMP 


8x' tECU_ADDRES33 






661B 


7419 


1000 




JZ «Y_ADRS 






6610 


81 FBFFFF 


1001 




cmp 


BX, OFFFFK 






6621 


7413 


1002 




JZ MY_AORS 


; 


Global Address 


6623 


83FB00 


1003 




CMP 


BX,0 






6626 


731E 


1004 




JH2 


RX_RET 










1003 










SI ECU H Address 


6628 


A1 0014 


1006 


ALOHA_CHECK: 


MOV 


AX, CECU ADDRESS! 




+ 1 L 


662B 


234403 


1007 




AND 


AX , t S I *3 3 




♦2 T» Length 


662E 


3B44 03 


1008 




CMP 


AX,tSI+53 




♦3 rwSK h Address 


6631 


7513 


1009 




JNZ 


RXJ?ET 




♦4 L 






1010 










+3 Ref . H Hddress 






1 01 1 










+6 L 






1012 








; 


+7 Real T* Length 






1013 












6633 


83C605 


1014 


MY_ALOHA t 


AOO 


SI, 3 




Aloha Addr* is 






1015 












6636 


89361407 


1016 


MY_ADRS i 


MOV 


cecho_back_flagi , si 




ECHO Back Puffer Address 






1017 












663A 


81C60001 


1018 




AOO 


SI,100H 






663E 


81E60033 


1019 




AHO 


SI j 3300M 






6642 


89361207 


1020 




MOV 


WORD PTR CFAGE SW1.SI 






1021 












6646 


B038 


1022 


RX_RET t 


MOV 


ftL,001 11000B 






•6648 


E604 


1023 




OUT 


achcal 










1024 


t 










664A 


B8OCO0 


1023 




MOV 


AX, 12 






6640 


BA22FF 


1026 




MOV 


DM, 0FF22M 
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source line 



6650 EF 
6631 BOOt 
6653 £604 
6635 BOOF 
6637 E604 
6639 61 
665A 9D 

665B FB 
663C CF 



1027 
1028 
1029 
1030 
♦ 031 
1032 
1033 
1034 
1033 
1036 
1037 



663D 8706060001 1038 F:!jCPC_EPP* 



6662 8316040000 


1 039 


6667 EBDD 


1 040 




1 041 ; 


6669 90 


1 042 FX 


666A 8844A0 


1 043 


660f> BACAFF 


1 044 


6670 EF 


1 043 


6671 B001 


\ 046 


6673 E604 


1 047 


6673 £404 


1 048 


6677 OOCO 


1 04? 


6679 OOCO 


1 050 


667B 8030 


1 031 


6670 E604 


1032 


667F B04 0 


i 033 


6681 £604 


1034 


6683 8020 


1 033 


6683 £6 04 


1 056 


6687 C3 


1 037 




1058 




1039 : 


6*33 B80080 


1060 £' 


668B 8A22FF 


t 061 


66 3E EF 


1062 


668F C3 


1063 




1064 ; 




1 063 : 




1 066 : 




I 067 




1068 ; 


A700 *c 


1069 


6*01 60 


107O 


6702 B8I00E 


1071 


6703 BA5nFF 


1072 


6708 EF 


1073 


670? B80160 


1074 


670C RA3EFF 


1073 


670F EF 


1 076 


$710 B80BOO 


1077 


6713 BA32FF 


1078 


&716 EF 


1079 




1080 ; 


6717 8028 


1081 


6719 £604 


1082 




1083 J 



OUT 




D< . AX 


HOV 




ML • 0000 000 1 B 


OUT 




ACHCAL 


MOV 




i*L. 0000U1 IB 


OUT 




hCHC . AL 


PB 




6 IM 


POPF 






ST1 






IPET 






ADO WOFD 


PTP 


rP>:j"PC_EPROF*23 


ADC WORD 


PTP 


rc >.j. pi.^E^POPJ . 0 


JMP P.M_R£T 




HOP 






MOV 




ft',i. 0i>044H 


tiov 




m:,offcah 


OUT 




i>::.Aic 


nov 




*L. 00000O01B 


'."JT 




h». HC , AU 


IN 




At . mCHC 


POL 




At 


POL 




hL 


HOV 




RL.00110000B 


OUT 




achc . «L 


HOV 




AL , 01 000000B 


OUT 




kCHC.aL 


rtOV 




At . 001 00000B 


OUT 




PtCHC . Hi- 


PET 







:DMA STOP 



:£FPOP PESET COM 
jKESEP CPC CEC^'EP 



--NON SPECIFIC EOI 

nov *;:,900nH 

MO v c-::.0FF22H 

out ak 

PET 



: TinFP_i 



99A9 



-TS D ISABLE_ c O'l • tHE 

I1ITP 

OPO 
CLI 
PUSHF 
DB 
nOV 
MOV 
OUT 
nov 
MOV 
PUT 
MOV 
MOV 
OUT 

PTR OA 

MOV 
OUT 

PTP 05A 



0670 OH 



6 OH 

3600 

CI! . 0FF5*H 
D" - Ait 

A:: . 0MOOOO0OOAO0001B 

d::.off3Eh 
d;:.a:i 
ah. 101 18 
&?;,0FF32H 
OX- AX 



AL, OOlOtOOOB 
ACHC . AL 
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SOURCE LINE 



671 B 


8003 


1 084 


671 D 


E604 


1 083 


671F 


A03E07 


1 086 


6722 


2401 


1 087 


6724 


F8 


1 088 


6723 


DOCO 


1 089 


6727 


OCEO 


1 090 


6729 


E604 


109t 






1092 






1093 


672B 


B001 


1094 


6720 


E604 


1 093 


672F 


802D 


1096 


6731 


E604 


1097 






1098 


6733 


Boao 


1099 


6733 


E6 04 


1 100 




.- 


1101 






1102 






1103 






1 1 04 


6737 


BA22FF 


1 105 


673A 


880800 


1 1 06 


673D 


EF 


j 

T107 


673E 


B80000 


1108 


6741 


A21807 


1 109 


6744 


A31407 


1110 


6747 


61 


1111 


6748 


9D 


1112 


6749 


FB 


1113 


6?4A 


CF 


1 114 




/ 


1113 






1116 






1117 


7C00 


883FF8 


1 118 


7C03 


BAAOFF 


1 119 


7C06 


EF 


1120 


7C07 


EAOO0O00F8 


1 121 






1 122 






1123 


7FF0 


EAOOOOCOFF 


1124 






1123 






1126 






1127 






1128 






1129 






1130 






1131 






1132 






1133 






1134 






1133 






1136 






1 137 






1138 


0300 


90 


11 39 


0301 


E80000 


1 140 



MOV 
OUT 

nov 

AND 

CLC 

ROL 

OR 

OUT 



AL, 000001 01 B 
ACHCAL 

At, BYTE PTR CTEMP_R_CHJ 
AL, 0000000-1B 

AL 

AL, M1 00000B 
ACHC t AL 



-RTS OFF- 



-PTR 01A- 

nov 

OUT 

nov 

OUT 
-PTR OA — 

MOV 

OUT 
-PTR OA — 

MOV 

OUT 



AL, 00000001B 
ACHC , AL 
AL,001011O1B 
ACHC, AL 



AL, 1 OOOOOOOB 
ACHC * AL 



AL, 0001 OOOOB 
ACHC, AL 



MOV 
MOV 
OUT 
MOV 
MOV 
MOV 
D8 

POPF 

STI 

IRET 



DX, 0FF22H 
AX, 08 
DX,AX 
AX, 0- 

CTX_BUSY_FLAG3,AL 
C ECHO_B ACK_FL AC 3 , AX 
~ 61H 



???'???? 



;Tx end flag 



ORG 
MOV 
MOV 
OUT 
D8 



-SET UP UCS 

0?COOH 
AX, 0F83FH 
DX, OFFAOH 
DX,AX 

OE»H,0,0,0,OF8H 



ORG 
DB 



07FF0H 

OEAH, OOOH* OOH, OCOH, OFFH 



; JUMP TO OF8 00 0H 
:JUMP TO OFFCOOH ! 



HAJIMERUYOi 



ORG 3 OOH 
NOP 

CALL POUER_DET_CMD 
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0304 BE2009 
0307 E80000 
030A 72F8 
03 0C BE2008 
03 OF 8044 01 
0312 3C01 
0314 73EE 



0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



E80000 

BE2009 

E80000 

72FB 

BE2008 

804401 

3C01 

73EE 



0328 8A74 02 
032E B210 
0330 DOCE 
0332 7363 



0334 
0333 
0339 
033C 
033F 
0342 
0343 
0347 



32 

8B162C07 

E80000 

EBOOOO 

BE2008 

E80000 

72F8 

8E2008 



034ft BO 04 
034C 3A44 01 
034F 75EE 

0331 8*4402 
0334 3A062C07 
0338 7^E5 

033A 8000 
033C 3A4403 
033F 742D 

0361 8A44 04 
0364 24F8 
0366 75D7 

0368 8A34 03 
036B E80000 

036E 80E280 
0371 74 OE 
0373 8A262607 
0377 80E4 01 



SOURCE LINE 

1141 HA J I ME t : 

1 142 

1143 

1 144 

1143 

1146 

1147 

1148 i 

1149 

1 130 H0NBAN1 t 

1151 

1 132 

1133 

1134 

1133 

1 136 

1 137 ; 

1 138 

1159 

1 160 DROP_IHIT_LP: 
1161 

1162 i 

1163 DEV_INIT_LP: 
1 164 

1163 
1 166 

1167 OEV_RESP_WTt 

1168 

1169 

1 170 

1171 

1 172 

1173 

1 174 

1173 

1176 

1177 

1178 ; 

1 179 

t 130 

I 181 

1182 ; 

1183 

1 184 

1185 

1186 ; 

1187 

1 188 

1189 

1190 ; 

1191 
1192 
1 193 
1194 
1193 

1 1 96 DEV_SW_1 : 
1197 



HOV St,FR0ri_0BF_8F 

CALL LOAD.FROtl.DROP 

JC HAJIME1 

MOV SI,FR0M_0BF_8F 

MOV AL.CSI+13 

CMP AU1 

JHZ HA JIME1 t 

CALL PO"ER_DET_CMD 

HOV S1,FR0M_0BF_BF 

CALL LOAD_FP.OH_DROP 

JC H0NBAH1 

MOV SI,FROM_OBF_BF 

MOV AL,CSI*13 

CMP AL,1 

JHZ H0HBAH1 ) 



IF Response <> Power Det 



Then Halt 



IF Response 



<> PowerDet. Then wait 



MOV DH,tSI+23 
MOV DL,10H 
FOR DK 
OHC DRP.HEXT 



• DH « Power Detect Data 
, DL - 1st ID.BYTE 10H 

; IF CY-0 Then Power Down 



PUSH DX 

MOV IID_BYTE3 *DL 
CALL ID DROP_DEVICE 
CALL SPU_STATUS.REO 
MOV 3I,FR0M_0BF_BF 
CALL LOAD_FROM_DROP 
JC DEV_RESP_»T 
MOV SI , FROtt_OBF_BF 



MOV AL,4 

CHP AL,tSl+13 

JHZ DEV_RESP_«T 

MOV AL,tSI*23 
CMP AL,CID_BYTE3 
JNZ DEV_RESP_"T 



, si Length 

; +1 Command 
i +2 ID_BYTE 
. +3 Byte Count 

• *4 Data 



IF CSI*13«4 Then 04 Command 



IF CMD NEC Statu* Then Wait Loop 



MOV AL,0 
CMP AL,CSI*33 
JZ DEV^MEXT 

MOV AL,tSl*43 
AND AL , 0F3H 
JHZ DEV_RESP_WT 

MOV DL,tSI+33 ; 
CALL CONV_SW_B I T_AL 

AND DL.80H 
JZ DEV_SW_0 t 
MOV AH. CDROP_N03 
AHD AH, 1 



VLF Error t Device OfF> 



Status Response denai 

<<< DL - Status >» 

. SI COHVSEL < Drop_H0. > 

; AL < Device > 

IF <7>-0 Then Converter SU-© 
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SOURCE LINE 



037A 


7309 


1198 


037C 


0804 


1 199 


037E 


E90400 


1200 


038 1 


34 3F 


1201 


0383 


2004 


1202 






1203 


0385 


E90000 


1204 


0388 


E80D00 


120S 


038B 


E80000 


1206 






1207 


038E 


5A 


1208 


038F 


80C2D8 


1209 


0392 


8 OF A3 0 


1210 


0353 


729D 


I21t 






1212 


039? 


80E207 


1213 


039ft 


FEC2 


1214 


039C 


8 OF A 06 


1215 


039F 


7305 


1216 


03 A 1 


80CA1 0 


1217 


03A4 


EB8A 


1218 






1219 






1220 






f22l 






1222 


03A6 


E80000 


1223' 






1224 


03A9 


E80000 


1225 


03AC 


FE062407 


1226 


0380 


E80000 


1227 


03B3 


FE062407 


1228 


0387 


EBO0O0 


1229 


03BA 


FE062407 


1230 


03BE 


E80000 


1231 


D3C1 


FE0624 0? 


1232 


03C5 


E80000 


1233 


03C8 


FE 0624 07 


1234 


03CC 


E80000 


1235 






1236 






1237 






1238 






1239 






1240 






1241 






1242 






1243 






1244 






1245 






1246 






1247 






1248 






1249 






1250 






1251 






1232 






1233 



DEVSW 0 : 



JM2 DEV_CLR 
OR CSn,AL 
JWP DEV_CLR 
XOR AL,3FH 
AW CSIJ,RL 

CALL SPU_RELAY_OFF 
CALL SPiTcLEmP_PISP 
CALL EVENT LEO OFF 



IF ODD Drop Then Converter SU-0 Els* Abnorm* 



POP DX 

ADD DL,8 ; 

CUP DL.30H ; 

JC DEVLIN I TJ.P ; 

AND DL,7 

INC DL ; 
CMP DL,6 
JMC POLLINC_SE0 
OR DL , 1 OH ; 
JMP 0R0P_INIT LP 



00** *ODD 
0011 ODDD 

IF Device<6 Then Next Device 



Next Drop 

IF Drop>3 Then Next Operation 
Next Device Start froa "2" 



CALL DROP_MAP_SET 

CALL DEVICE.MAP SET 
INC BYTE PTR tC0NV_^N03 
CALL DEVICE_riAP SET 
INC BYTE PTR tC0NV_N03 
CALL DEVICE MAP SET 
INC BYTE PTR tCONV NO) 
CALL DEVICE_KAP SET 
IMC BYTE PTR tCONV NO 3 
CALL DEVICE HAP SET 
INC BYTE PTR CC0NV_N03 
CALL DEVICE_MAP SET 



DROP 0 
DROP 1 
DROP 2 
DROP 3 
DROP 4 
DROP 5 



J 
I 

i 

j **<********>*** 
j ************* 
j ************* 



Main Routine 



****** ***** *„, * *,* + „ 

******* fc***********************:**;^*****^^,,,.,,,^^ 
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HEWLETT-PACKARD i 8086 Assembler 
SOURCE LINE 



03CF E82C01 
03D2 £81 100 
03O5 7203 



03D7 E8CD04 
03DA 7303 



03DC E80000 
030F EBEE 



0321 E82903 
03E4 EBE9 



03E6 E8FB00 
03F9 7202 
03EB F8 
03EC C3 

03ED FF06FC1F 



03FI 8B16FC1F 
03F3 80FA00 
03F8 7368 
03FA 80E607 
03FD 80FE06 
0400 7360 

0402 BOOl 
04 04 8ACE 
04 06 D2C0 
0408 84068007 



1233 ; 

1236 l!AJM_LOOPt 

1257 

1258 

1239 

1260 

(261 

1262 

1263 j 

1264 DROP_ACCESSr 
1265 

1266 
1267 
' 1268 
1269 

1270 > 

1271 KEY_APPLlCATi 
1272 

1273 
1274 
1275 
1276 
1277 ; 

f278 ECU_ADRS_MEW: 

1279 

1280 

1281 

1282 

1283 

1284 

1285 

1286 

1287 

1288 

1289 i 

1290 ; 

1291 ; 

1292 TIMER.OPERftT: 
1293 

1294 
1293 

1296 ; 

1297 TIHER_YO : 

1298 ; 
1299 
1300 

1301 TlHER_TOB2t 

1302 

1303 

1304 

1303 

1306 

1307 ) 

1308 

1309 

1310 

1311 



CALL FORUARD_CND_CK 
CALL TIHER_OPERAT 
JC KEY APPLICAT 



CALL DROP_RESPONSE 
JNC ECU_ADRS__MEW 



CALL KEY_0PERATION 
JMP HAINJ-OOP 



CALL ECU_ADRS_READ 
JMP MAINJ.OOP 



; Cy Fl»g ■ 1 Active 



; Response no kaishal'u 
; > Shori N#hi 



> Key «hori 



CALL TIMEP_CHK 
JC TIMER_YO 
CLC 
RET 

INC WORD PTR ITiriER^COUNTERJ 



MOV DX,ETIMER_C0UNTER3 

CMP DL,0 

JNZ TIMER_TYPE_2 

AND DH,7 

CMP DH,6 

JNC TIHER_TYPE — 2 



MOV AL,1 
NOV CL,DH 
ROL AL.CL 

TEST AL,tNOW_EVENTJ 



DH 
AL 



CONV_H0 
C0NV_N0_BIT 
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SOURCE LIKE 



04 OC 7434 
040C 6700 
0410 BADE 



0412 
0413 
0417 
0419 
041 C 
041E 
0420 
0422 
0424 
0427 
04 2 A 
042C 
0430 
0434 

0436 
043B 
043E 
0442 
0443 

0448 
044B 

044D 

043 1 
0434 
0438 
043A 
043C 
043F 

0462 
0466 



BE3000 

03F3 

8AIC 

BE0006 

8AE6 

BOOO 

D1C8 

03FO 

268A20 

80FCF8 

7336 

26800008 
268038FB 
722C 

800E8007CP 

80CE10 

88362807 

E80000 

E80000 

A02E07 
343F 

200681 07 

BE3000 

03362407 

8A>C 

B700 

E80000 

E80000 

891 EFC1F 
81E3FF0F 



046A 81FB0004 
046E 734C 
0470 81FB0002 
0474 72 IB 

0476 268A07 

0479 2688870002 
047E 733C 

0480 26C7060002 
0487 26C7060004 
048E E92B00 

0491 83FB04 
0494 7214 
0496 8A07 
0498 2688870002 
0490 2630060202 
04A2 2600060302 



1312 

1313 

1314 

1313 ; 

1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1323 

1326 

1327 

1328 

1329 

1330 ; 

1331 

1332 

1333 

1334 

1*333 

1336 ; 

1337 

T338 

1339 

1340 j 

1341 

1342 

1343 

1344 

1345 

1346 

1347 ; 

1348 TIMER TYPE 2t 
1349 

1330 i 

1331 

1332 

1333 

1334 

1333 ; 

1336 MOV_2 NDr 

1337 

1338 

1359 

1360 

1361 

1362 j 

1363 HOV_1_ST: 
1364 

1363 
1366 
1367 
1368 



JZ T|MER_TYPE_2 
MOV BH,0 
MOV BL,DH 

PAY Channel View ****** 

HOV SI,EVENT_CHANNEt 
ADD SI,BX 

HOV BL,CSI3 ; 
MOV SI,ES_EVENT_T1MER t 
HOV AH/DH 
MOV AL,0 
ROR AX 
ADD SI, AX 

MOV AH,ESitSI)CBX3 

CMP AH, 0F8H 

JNC TIMER TYPE 2 

ADD BYTE PTR ES t CSI 3 CBX3 , 8 

CMP BYTE PTR ES i tSI3 C8X3 , 0F8K 

JC TlHER_TYPE_2 

OR BYTE PTR CNOU_EVENT 3 , OCOH 

OR DH,10H 

MOV CIC_BYTE3,DH 

CALL C0NV_T0_DR0P 

CALL ID_DROP~DEVICE 

HOV AL, CCOMV_NO_EITJ 
XOR AL,3FH 

AMD BYTE PTR C BEFOR_EVENT 3 , AL 

MOV SI , EVEHT^ CHANNEL 

ADD SI,CCONV N03 

MOV BL,tSI3 " 

MOV BH,0 

CALL BINDEC_LED 

CALL RUN_CONVERTER 

MOV BX,CTIMEP_COUNTER3 
AND 8X, OFFFH 

CMP BX,ES_BACK_UP_2 
JNC TIMER_TOB 
CHP 8X,ES BACK UP 1 
JC MOV 1_ST ~ ~ 



BL - EVENT Vieu Channel 
Counter Up «. P*u ? 



; 1024 
; 312 

; BX 



MOV AL,ESt£BX+ES BACK UP 3 
MOV ES i t BX+E S_B ACK_UPl I 3 , AL 
JNZ TIHER^TOB " 
MOV WORD PTR ES:tES_BACK UP 13,0A3A3W 
MOV UORD PTR ES:CES BACK UPl23,0 
JMP T1NER_T0B 

CMP BX,4 

JC MOV_l INIT 

MOV AL,CBX3 

MOV ESt£BX+£S_BACK_UP 13,AL 
XOR ES t tES_BACK_UP]j +23 , AL 
ADO ESttES_BACK_UP~1*33,AL 



31; 



1023 
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SOUPCE LINE 



04A7 E91200 

04AA 26C6870002 
0480 83F800 
04B3 7307 
04B3 26C7060004 



04BC 
04C0 
04C4 
04C6 
04C9 
04CB 
04CE 
04D0 
0402 



81E33FO0 

981E2807 

02D8 

8E0003 

8800 

3DFFFF 

7412 

FF08 

73 OE 



04D4 8100 

04D6 880EB907 

04DA E80000 

04DD E80000 

04E0 F9 
04E1 C3 



04E2 F8 
04E3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04F1 
04F4 
04F3 
04F8 
04FB 
04FC 
04FD 



BA66FF 
ED 

A92000 
F8 

74 OF 
B80008 
8A62FF 
EF 

B801C0 

BA66FF 

EF 

F9 

C3 



1369 

1370 1 

1371 H0V_1_IHITi 
1372 
1373 
1374 
1373 I 

1376 T1HERJT0B: 
1377 
1378 
1379 
1380 
1381 
1382 
1383 
1384 
1385 i 
1386 
1387 
1388 
1389 

1390 i 

1391 TIMER_ACTIVEt STC 
<392 R E T 
1393 i 

1394 
1393 

1396 TIMER_SLEEP: CLC 

1397 RET 
1398 

1399 I 

1400 ; 

1401 % 
1402 



14 03 TlMER_CHKt 

1404 

1403 

1406 

1407 

1408 

1409 

1410 

141 1 

1412 

1413 

1414 

1413 RETT I (12: 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1423 



JMP TXMER_TOB 

MOV BYTE PTR ES : CBX+ES_BACK_UP_1 3 , 0 
CI1P 8X>0 
JN2 TIHERJTOB 

MOV WORD PTR ES i CES_BACK_UP_2 3 , 0A3A5H 



AHD BX,3FH 
MOV IIC_BYTE3,BL 
ADD BL,BL 
MOV SI,TIME_TABLE 
MOV AX, CSI3CBX3 
CMP AX, OFFFFH 
J2 TIMER_SLEEP 
DEC WORD PTR CStJtBXl 
JM2 TIMER_$LEEP 

MOV CL,TlMER_OUT_CODE 
MOV CKEY DATA3 ,CL 
CALL IC_DROP_DEVICE 
CALL C0NV_TO_DROP 



; Ti»«r y* Tyk*M*n*i 
I < M*dada 



Jik»n desuyo 



Ti»*r Counter Ch«ck 
-SUBROUTINE FOR COUNT SEC 



MOV 


DX, 0FF66H 


IN 


AX,DX 


TEST 


AX, 002 OH 


CLC 




J2 


RETT1M2 


MOV 


AX, 0800H 


MOV 


DX > 0FF62M 


OUT 


DX.AX 


MOV 


AX. 1 100000000000001 B 


MOV 


DX.0FF66H 


OUT 


DX, AX 


STC 




RET 
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04FE 8B36I407 

03 02 83FE00 

05 03 7303 

0507 E90102 

050A C7061 40700 
0310 8A44 03 
0313 3C80 
0515 7333 
0317. 3C20 
0519 7303 
051B E98301 

051E 740A 
0320 3C30 
0322 7403 
0524 E9E4 01 

0327 E9D6FA 



032A 
032D 
0530 
0333 
0337 
053A 
0S3D 
034 0 
0341 



8A44 04 

A2280? 

8A64 05 

88266907 

E80000 

E80000 

E80000 

F9 

C3 



0542 5B 

0543 03D8 
0543 8A4403 
0348 33 
0549 C3 

034 A 2C80 



1426 
1427 
1428 
1429 
1430 
1431 
M32 
1433 
1434 
1433 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1443 
1446 
1447 
• 1448 
f449 
1430 
1451 
1452 
1453 
1434 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1463 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
1480 
1481 
1482 



s 

t 

FORWARD_CMD_CK: 



FORWARDjCOME ; 



HOLC Forward Command 



MOV SI,CECHO_BACK FLAG J 

CMP $1,0 

JNZ FORWARD COME 

JMP TX_CCC_N_RET 

«0V WORD PTR CECHO BACK FLAG] 
MOV AL,tSt+33 
CUP AL,80H 
JNC FORWARD CMDTBL 
CMP AL,20H 
JNC CCC_CMD_20_7F 
JMP CCC_DROP_CMD ; 00 



1 $]->D»ta Buffer Addres 

; +o ECU H Address 

; *1 L 

; *2 

X +3 



fix Data Length 
Conaand 



CCC_CMD_20_7Fs 



COLD_STARTt 

f 

FORCED_KEYt 



FORWARD^ JUMP t 



J2 FORCED KEY 
CHP AL,30H 
J2 COLD_START 
JMP TX_CCC_H_RET 

JMP RUN 

MOV AL , CSI+4 j 

MOV EIC_BYTE3.AL 

MOV AH,tSI*53 

MOV CKEY_DATA3,AH 

CALL IC_DR0P_DEVICE 

CALL CONV_TO DROP 

CALL KEY^OPERATION 

STC 

RET 

POP BX 
ADD BX,AX 
MOV AL,CSI+33 
PUSH BX 
RET 



; 20 



IF Co mn and 
7F Connand 



Cold $t«rt 



FOPUARD_C«DTBL I SUB AL,80H 
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034C 23FC00 
054F E8F0FF 



0552 
0335 
0356 
0339 
035A 
033D 
033E 
0361 
0362 
0363 
0366 
0369 
056A 
056D 
036E 
0571 
0372 
0575 
0376 
0379 
037A 
037D 
037E 
0381 
0382 
0383 
0386 
0389 
038A 
038D 
0S8E 
0391 
0392 
0393 
0596 
0399 
039A 
039D 
039E 
OSAt 
03A2 
03AS 
03A6 
03A9 
OSAA 
03AD 
03AE 
03B1 
05B2 
03B3 
03B6 
03B9 
03BA 
03BD 



E97C00 
90 

E99600 
90 

E90000 
90 

E90000 
90 

E9A601 
90 

E9A20! 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E98601- 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96A01 
90 

E96601 
90 

E96201 
90 

E93E01 
90 

E93A01 
90 

E95601 
90 

E93201 
90 

E94E01 
90 



SOURCE LINE 

1483 
1484 
1483 J 

1486 CCC_CMC_ JMPTBL : 

1487 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1493 

1496 

1497 

1498 

1499 

1300 

1501 

1302 

1303 

1304 

1303 

1306 

1307 

1308 

1309 

1310 

1311 

1312 

1313 

1314 

1313 

1516 

1517 

1318 

1319 

1520 

1521 

1322 

1323 

1324 

1525 

1326 

1527 

1328 

1329 

1330 

1331 

1332 

1333 

1534 

1333 

1336 

1337 

1538 

1339 



AND AX,OFCH 

CALL FORWARD.JUHP 

JMP SEMD.FUNC.MOD t BOH - 
NOP 

JMP SEMD.R ESPOUSE j 84H - 
NOP 

JHP PAY.GR0UP.1 I 88M - 

NOP 

JMP PAY_GP.0UP_2 ; 6CH - 

NOP 

JMP TX.CCC.H.RET ; 9 OH - 
HOP 

JMP TX.CCC.H.RET * 94H - 
NOP ~ 

JMP TX_CCC_N_RET ; 98H - 
NOP 

JMP TX.CCC_H.RET ) 9CH - 
NOP 

JMP TX_CCC_N.RET ; A OH - 
NOP 

JMP TX.CCC.H.RET t A4H - 
NOP 

JMP TX.CCC.H.RET : A6H - 
HOP 

JMP TX_CCC_H_RET ; ACH - 
HOP ~ 

JMP TX.CCC_H.RET ; BOH - 
NOP 

JMP TX.CCC.H.RET : B4H - 
HOP "~ 

JMP TX.CCC.H.RET ; B8H - 
NOP 

JMP TX.CCC.H.RET ; BCH « 
HOP 

JHP TX.CCC_H.PET ; COH 
HOP ~ 

JMP TX.CCC_N.RET i C4H 
NOP 

JMP TX.CCC_H.RET : C8H 
HOP 

JMP TX.CCC.H.RET : CCH 
HOP 

JMP TX.CCC.H.RET : DOH 

HOP ~ 

JMP TX_CCC.H.RET : D4H 
HOP 

JHP TX_CCC_H_PET i D8H 
HOP 

JMP TX_CCC_N_RET ; DCH 
NOP 

JMP TX.CCC.H.RET ; EOH 
NOP ~ 

JMP TX.CCC.H.RET ; E4H 
NOP 

JMP TX.CCC.H.RET ) E3H 
HOP "~ 



CIno3 
CIno3 
CIno3 
CXno3 
tlnoJ 
II no 3 
tlnoJ 
tlnoJ 
CBenJ 
CBerO 
CBtnD 
CB«n3 
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OS BE 


E94A01 


1340 




JMP TX_CCC_N_RET j ECH 





03C1 


90 


1341 




NOP 




0SC2 


E93300 


1542 




JMP ECHO_BACK_CMD ; FOH 





03C3 


90 


1343 




HOP 




05C6 


E9E300 


1344 




JMP FORCED.TUNE j F4H 





03C9 


90 


1543 




NOP 




03CA 


E95A00 


1546 




JMP DISPLAY_MEMORY ; F8H 


— 


D3CD 


90 


1547 




HOP 




03CE 


E99300 


1548 




JMP STORE — MEMORY ; FCH 








1349 


; 










1350 


j ************ 










1351 


; 






0301 


2403 


1352 


SEND_FUNC_MOD: 


AND AL.3 


; 80-33 Command 


0503 


74 07 


1353 




02 S_F_M_SET 




03D5 


3C01 


1554 




CMP AL,1 




05D7 


7400 


1553 




J2 S_F M CLR 


* 


05t)9 


E92F01 


1556 




JMP TX_CCC_H_RET 


; 82 - 83 Command 






1557 


• 






05DC 


8A64 04 


1558 


S_F_M_$ET : 


MOV AH,tSI+43 


; 80 Command 


D3DF 


88263008 . 


1559 




MOV CSEND_ENABLE3,AH 




03E3 


E92501 


1560 




JMP TX_CCC_N_RET 








1561 


; 






03E6 


B400 


1562 


S F M CLR : 


MOV AH,0 


i 81 Command 


05EB 


88263308 


f363 




MOV tSEND_lNDEX3,AH 




03EC 


E91C01 


1564 




JMP TX_CCC_N_RET 








1565 


; 






05EF 


8ft 2633 08 


1566 


SEND_RESPONSE: 


MOV AH,CSEMD_INDEX3 


; 84 - 87 Command 


05F3 


80FCOO 


1567 




CMP AH,0 




0SF6 


74 tF 


1568 




J2 NO_S£ND 




03F8 


8ft 64 03 


1569 


YE5_SEND: 


MOV AH,tSI+33 




03FB 


68263408 


1570 




MOV ISEND_CMD_RESP3,AH 




03FF 


2403 


1371 




AND AL,3 ~ 




0601 


62 1607 


1572 




MOV CREVERS_CHANEL3 « AL 




0604 


FE 063308 


1573 




INC BYTE PTR CSEND_IMDEX] 




0608 


FE063308 


1574 




IMC BYTE PTR tSEND~INDEXJ 




06 OC 


BE31 08 


1375 




MOV SI, SEND ADDRESS 




06 OF 


ftl 0014 


1576 




MOV AX.CECU_ADDRESS) 




0612 


8904 


1577 




MOV tSJJ,AX 




0614 


E90600 


1378 




JMP TX_CCC_RUN 








1579 








0617 


E9F1 00 


1380 


HO_SEND : 


JMP TX_CCC_N_RET 








1381 


; 










1582 


j ************ 










1583 








061* 


2403 


- 1384 


ECHO_BACK_CMD : 


AND AL,3 


; Command >» OF OH 


061C 


621607 


1585 




MOV t REVERS_CHHHEL 3 , ft L 


; Reverse Charmsl Command 


06 IF 


PI 0014 


1586 


ECHO_BwCK_SURU: 


MOV AX,tECU ADDRESS 3 




0622 


6904 


1387 




MOV tSI3,ftX 




0624 


E9C600 


1588 




JMP TX CCC RUN 








1389 












1590 












1391 








0627 


8B3C03 


1392 


DISPLftY_MEMORYl 


MOV BX.tSI+53 


<<< Display Memory >*. > 


062ft 


8O44 03 


1393 




MOV AL, CSI*33 


0620 


A20314 


1394 




MOV tTX COMMANDS , AL 




0630 


8A4404 


1393 




MOV AL.CSI+43 ; SI 


ECU Address H 


0633 


BE 0414 


1596 




MOV SI.TX BUFFER ; -M 


ECU Address L 
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HEWLETT-PACKARD: 


8086 Assembler 










* S0UPCE LINE 










0636 A20214 


1597 




mov 


t TX_ LENGTH J , HL 


; 


♦2 Rx Length 


0639 81FB0O80 


1 398 




CMP 




; 


♦3 Command 


0630 7310 


1 599 




JNC 


DISP MEM 5317 






063F 8A27 


1600 


TX_TRNS2: 


MOV 


AH, £BX3 


; 


♦4 Tx Length 


0641 3824 


1601 




ffOV 


r c t ^ au 


] 


♦3 Tk Address L 


0643 46 


1602 




T Uf* 


e t 
5 1 


; 


♦6 Tx Address H 


0644 43 


1603 




INC 


BX 






0643 FEC8 


1604 




OEC 


AL 






0647 73F6 


1605 




JHZ 


TX_TRNS2 






0649 BE00I4 


1606 




MOV 


S I * ECU^ADDRESS 






064C E99E00 


1607 




JMP 


TX_CCC_RUN 








1608 


J 








Bacfc Up Memory Display 


064 F 81E3FF7F 


1609 


DISP_MEN_3317t 


AND 


BX, 7FFFH 


I 


0653 268A27 


161 0 


TX_TRNS37 


MOV 


AH, ES : EBX3 






06S6 8824 


161 1 




MOV 


ESI 3 , AH 






0638 46 


1612 




INC 


SI 






0639 43 


1613 




INC 


BX 






063A FECB 


1614 




DEC 


AL 






063C 73F3 


1615 




JHZ 


TX.JTRNS3 






063E BE0014 


1616 




MOV 


SI ,ECU_ADDRESS 








1617 




JMP 


tx_ccc~run 








1618 


; 








<<< Store Memory >>> 


0664 8B3C03 


1619 


STORE_H£H0RY: 


MOV 


BX, CSI+53 


i 


D££7 BA4403 


1620 




MOV 


AL, tSI+33 






0££A A20314 


1621 




MOV 


ETX_C0MMAND3,AL 






0660 8A4404 


1622 




MOV 


AL, CSI+43 


; 


SI ECU Addr«»s H 


1623 








; 


♦1 ECU Address L 


AA70 O20214 


1624 




MOV 


CTX_LENCTH3,AL 




♦2 Rx Length 


RIPRflfIRO 


1623 




CMP 


BX,3000H 


; 


♦3 Command 




1626 




JNC 


STOR_MEM_5517 








1627 


ST_TRHS2: 


MOV 


AH, 131+73 




♦4 St Length 


fl£7C fiR37 
Uvr u oo« r 


1628 




MOV 


EBX3 , AH 




♦3 St Address L 


067E 46 


1629 




INC 


SI 




+6 St Addrere H 


Uoir "J 


1630 




INC 


BX 






0680 FECfi 


1631 




DEC 


AL 






0682 73F5 


1632 




JHZ 


ST_TRNS2 






0684 E984 00 


1633 




JMP 


TX_CCC_N_RET 








1634 


; 










HAS7 81E3FF7F 


1633 


ST0R_rtEM_53iri 


AND 


BX, 7FFFH 




Back Up Memory Display 


0688 8IFB0001 


1636 




CMP 


BX, 1 00H 






068F 7303 


1637 




JNC 


ST_TRM53 






0691 E97700 


1638 




JMP 


TX~CCC N RET 




So tow* Interrupt Table 


0694 8A64 07 


1639 


ST_TRNS3: 


MOV 


AH7rSI+73 






0697 268827 


164 0 




MOV 


ES:CBX).AH 






069A 46 


1641 




INC 


SI 






069B 43 


1642 




INC 


BX 






069C FEC8 


1643 




DEC 


AL 






069E 73F4 


1644 




JNZ 


ST TRNS3 






06 AO E96800 


1645 




JMP 


TX_CCC_N_RET 








1646 














1647 




CCC 


- — > Data Ppoctfiop 


> Drop Processor ***** 




1648 


; 










06A3 33C602 


1649 


CCC_DROP_CMD t 


ADD 


SI, 2 






06A6 E80000 


1630 




CALL LOAD_TO_DROP 






06 A? E95F00 


1651 




JMP 


TX_CCC_N_RET 








1632 


1 












1633 




Forced Tuning — - 


Nth 


Converter 



267 



01 67237 



HEWLETT-PACKARD! 8096 Afftnblcr 
SOURCE LINE 



06AC 8A4404 

Q6AF A22807 

06B2 E80000 

D6B5 E80000 

0688 8A3C03 

06BB B0FB64 

06BE 7312 

06C0 E80000 

06C3 E80000 

06C6 E80000 

06C9 EBOOOO 

06CC E80000 

06CF E93900 

06D2 EBOOOO 

06D3 E 933 00 



0608 BE0214 

06DB BB0207 

06DE C6 0441 

06EI C6440100 

06E3 83C602 

06E8 B040 

06EA E952FF 



06ED A0»907 
06FO 3C00 
06F2 7317 

06F4 8A4C0Z 
06F7 FECI 
06F9 FECI 
06FB 8 0F903 
06FE 7302 
0700 Bl 03 
0702 880E1807 
0706 E841FB 
07 09 F9 
070ft C3 



070B F8 
07 OC C3 



1634 i 

1633 FORCED_TUNE: 

1636 

1657 

1638 

1639 

1660 

1661 

1662 J 

1663 FORCED_ONt 
1664 

1663 
1666 
1667 
1668 

1669 ; 

1670 FORCED_OFFi 
1671 

1672 ; 

1673 ; *********** 

1674 j 

1675 SPECIAL_SPU_I 
1676 

1*677 
1678 
1679 
1680 
1681 
1682 
1683 
1684 

1685 TX_CCC_RUN» 
1686 
1697 
1688 
1689 
1690 
1691 
1692 
1693 
1694 

1693 TX_Y0SHI ; 

1696 

1697 

1698 

1699 ; 

1700 ; 

1701 ; 

1702 TX_CCC_NJ?ET i 

1703 ~ 

1704 ; 
1703 t 
1706 t 
1707 
1708 
1709 
171 0 



MOV AL,fSI*43 
MOV UC__BYTE3,AL 
CALL IC_DROP_DEVICE 
CALL CONV TO DROP 

MOV BL.rsT+sT 

CMP BL.100 
JMC FQRCED_OFF 

CALL B INDEC_LED 
CALL LED_VIEU_TBL 
CALL SPU_LED_DISP 
CALL RUN_CONVERTER 
CALL UAKEARI_DE_ON 
JMP TX_CCC_H_RET 

CALL OP_SPU_OFF 
JMP TX CCC N RET 



; SI ECU H Addrex* 

; *1 L Address 

: *2 Tx Data Lendth 

; +3 Coanand EOH 

i +4 Converttr NO. 

; *5 Tuning Channel 



SPU to CCC 



MOV S],TX_LEWCTH 
MOV BX,INDEX_RX 1 
MOV BYTE PTP CSTJ.63 
MOV BYTE PTR CSI+13,0 
ADD SI, 2 
MOV AL,64 
JMP TX TRNS2 



; 9tt»»9S»tlM!t8 Send to CCC »ff8e«a8«9(fatt(f flfltttf S99«598a03an»irsB3tHff 



TX_PUN_SUBi 



MOV AL,£TX_BUSY_FLAG3 

CMP AL,0 

JN2 TX_CCC_N_RET 

MOV CL,tSI*23 
INC CL 
IMC CL 
CMP CL,3 
JHC TX_Y0SHI 
MOV CL,3 

MOV tTX_BUSY_FLAG3,CL 
CALL HDLC_TX_START 
STC 
RET 



CLC 
RET 



etc SI 

Ctt CL — 



Start Addr«F 
Data Length 



33] 
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07 OD BO0001 

0710 EC 

0711 8AE0 
0713 BA0201 

0716 EC 

0717 A300I4 
071A C3 



0719 BE0003 
07IE BBOOOO 
0721 C600FF 

0724 43 

0725 81FB8000 
0729 75F6 
072B C3 



072C BE 00 06 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 81FB0003 
073B 73F3 . 
073D C3 



073E 
0741 
0744 
0743 
0746 
074B 
074E 
0730 
0733 
0737 
0739 
075C 
073F 



EB0300 
£90000 
38 

A31C07 

BE8003 

BBOOOO 

8900 

83C302 

81FB8000 

73F3 

ES0300 

E90000 

38 



1711 
1712 
1713 
1714 
1713 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1723 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1743 
1746 
1747 
1748 
1749 
1730 
1731 
1732 
1733 
1734 
1733 
1756 
1737 
1738 
1739 
1760 
1761 
1762 
1763 
1764 
1763 
1766 
1767 



, ************* 
j ************* 

J 

; ************ 



Subrouti n« 



*************************** -,, ******** - '* J '* 
**************************** *********** > 



ECU_APPS_READ : 



ECU Addr«»* R"<* Routine 

HOV DX , ECU_L_«DDRESS 
IM ftL,DX 
MOV AH, AL 

MOV DX , ECU_H_ADDRESS 
IN PL,DX 

MOV IECU_ADDRESS3,AX 
RET ~ 



j AH - L 



PL * H Addre 



1 H I T__T I M_ TBL t 
IHIT_Tin_LP: 



Ti.«r T»bl. lniti.lt*. .************************* 



MOV SI > TIME-TABLE 
MOV BX,0 

MOV BYTE PTP tSI3CBX3,0FFH 

IHC BX 

CMP BX,128 

JHZ IHIT_TIM_LP 

RET 



\ ************ Ev«nt Ti«r T*bl« Inlti-liz« 



*****************~* , ** ir 



IHIT_EV_TIttEP-: 
IHIT_EV_1 i 



s ************ 

; 

IHIT W JUMP_TBL) 
INlTJJA.DOKOi 

IHlT_OUriP_LP: 



BASE_UA_D0KOi 



MOV SI,ES_EVEHT.TIrtER 
MOV BX,0 

MOV BYTE PTR ESttSIUBXJ.O 
INC BX 

CMP BX, 128*6 
JHZ IN1T_EV_1 
RET 



JUMP_A0DRE5S T.ble. Initial iz* *****************" 



CALL 1NIT_VA_D0K0 
JMP OP.INITIAL 
POP AX 

MOV CINITJ»OINT3,AX 

MOV SI, JUMP — ADDRESS 

MOV BX,0 

MOV ISI3CBX5,AX 

ADD BX,2 

CMP BX,128 

JHZ INXT_JUKP_LP 

CALL BASE_UA_DOKO 

JMP B ASE_R OUT I H E 

POP AX 
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n?c n 


A3 1 A 07 






nov 


tBASE_P0INT3,AX 


0763 


C3 


1 769 




RET 








1 77 0 

1 * * V 


J 










1 771 
1 # f I 




BASIC.AUTHO T*bU Initi*liz« 






1 772 


J 






0764 


O w W V V 1 


1 773 


TNtT OUT HO TBL * 


nov 


SI, PC FC LIST 


u t or 


ponnnn 


1 774 




nov 


BX,0 


U* OH 


CoUOOO 


1 773 


JUNKO f 


nov 


BYTE PTR tSI3CBX3,0 


076D 




1 776 




IMC 


ex 


076E 


olroUOQl 


1 777 




cnp 


BX,256 


0772 


73 F 6 


1 778 




JNZ 


JUNKO 






« 77 O 


} 






U f t ** 


Dronnt 


1 * oil 




nov 


SI,BASrC_AUTHO 


0777 


DO Ml UU 


1 78 1 




nov 


BX, 1 


U r f H 


cc ft mc 
u U or 


1 782 


JUN i 


nov 


BYTE PTR CSI3CBX3,3FH 


Ur f 1/ 




1 t OO 




INC 


8X 


077E 


83FB3A 


1 784 




cnp 


BX,90 


0781 


7^C7 


* 7fl« 




JNZ 


JUN 


0783 


C3 


1 796 




RET 








1 787 


; 










1 788 


J ♦ ^ ^1 ^ >fc ♦ ♦ ^ • ♦ ♦ <i 


Vi«w Channel Table Initialize 






1 789 








0784 


BE i 000 


1 790 


I H 1 T_V I Ey_ TBL ; 


nov 


SI,VIEU CHANNEL 


Of or 


BO A A A A 


1 f 71 




nov 


BX,Q 


078m 


8AE3 


1 792 


INI T_V I EU_Lr : 


nov 


AH, 8L 


078C 


FEC4 


1 793 




INC 


AH 


07 8E 


a Ar*r*^ n 


1 794 




OR AH,30H 


0791 


Co0030 


1 793 




nov 


BYTE PTR ESI3CBX3,30H 


0794 


886 00B 


1 796 




nov 


8YTE PTR [SI 3CBX+83, AH 


0797 


43 


1 797 




INC 


8X 


0798 


83FB08 


1 798 




cnp 


BX,8 


0798 


73ED 


1 799 




JNZ 


INIT_VIEW_LP 


07 9D 


C3 


1800 




RET 








1801 


; 










1 802 




EVENT T*bl« MODE Initi*lix* 






I 8 03 


1 






079E 


BB0006 


1 904 


EVENT_DATA_CL : 


nov 


BX,ES_EVENT_TlnER 


07A1 


26C707FF0F 


1 803 


CHIHARU : 


nov 


WORD PTR Es7tBX3,0FFFH 


07A6 


83C302 


1 806 




ADD 


BX,2 


Q7A9 


O 4 CB A A AO 


1 907 




cnp 


BX, ES EVENT T IHER+1 28*6 


07AD 


72F2 


1 8 08 




JC CHIHARU 






1 8 09 


i 






07AF 


BE0009 


1610 




nov 


SI , EVENT NO FREO 


Ui O* 


DI&U 


«Qt 1 

IOII 




nov 


CL,32 


0784 


C7444001 00 


1812 


LP1 : 


nov 


WORD PTR CSl*32*23,1 


0789 


83C602 


1813 




ADD 


SI, 2 


078C 


FECI 


1814 




INC 


CL 


07BE 


80F93F 


1813 




CMP 


CL,63 


07C1 


73F1 


1816 




JNZ 


LP1 






1817 


; 






07C3 


BE0009 


1818 




nov 


SI,EVENT_NO_FREQ 


07C6 


BB0002 


1619 




nov 


BX,CH_NO~FREQ 


07C9 


B140 


1820 




nov 


CL,64 


07CB 


8807 


1821 


LP2: 


nov 


AX, CBX3 


07CD 


89848000 


1822 




nov 


CSI+64*23,AX 


07D1 


83C602 


1823 




ADD 


SI, 2 


0704 


83C302 


1824 




ADD 


BX,2 



; $4,53,32,51 S0,C2,C1 
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07D7 


FECI 


1825 




07D9 


80F980 


1826 




07DC 


73ED 


1827 








1828 


* 


07DE 


C3 


1829 








1 830 


s 






1 631 


* ************ 






1 832 


t 


07DF 


nt~ #v AAA 

BE2000 


1 933 




07E2 


880000 


1 834 




07E3 


C7000000 


1835 


INI T_CQVfc_ Lr I 


07E9 


63C302 


1 836 




07EC 


83FB1 0 


1837 




07EF 


73F4 


1838 




07F1 


C3 


1839 








1840 


* 






1841 








1842 


* 


07F2 


C7063A0703 


1843 


FRE9_CALC : 


07F8 


B90000 


1844 




07FB 


B84000 


1845 




07FE 


48 


1846 


CAL_STDA : 


07FF 


E81S00 


1847 




0802 


300000 


1848 




0003 


75F7 


1849 




0807 


B9FF00 


1850 




Q80A 


884000 


1831 




08 00 


48 


1852 


CAL.STDB : 


-080E 


E80600 


1833 




0811 


3D0000 


1834 




OHM 


73F7 


1855 




oai6 


C3/ 


1896 








1857 




0817 


80E120 


1858 


FREQ_CAL: 


081 A 


30 


1859 




081B 


6BD0 


186 0 




081D 


734E 


1861 




081F 


3DOO00 


1862 


UP64_D: 


0822 


743A 


1863 




0824 


3D3F0O 


1864 




0827 


7435 


1863 




082? 


3D0600 


1866 




062C 


7335 


1867 




082E 


3D0400 


1868 




0831 


7333 


1869 




0833 


BB4B01 


1870 




0836 


F6263A07 


1871 


MULT I: 


0830 


03C3 


1872 




083C 


80F900 


1873 


ADDER l 


083F 


7400 


1874 








1873 




0841 


80E4 03 


1876 


ADDER_1 : 


0844 


F8 


1877 




0843 


D0C4 


1878 




0847 


D0C4 


1879 




0849 


D0C4 


I860 




084B 


D0C4 


1881 





JHC CL 
CMP CL,128 
JHZ LP2 

RET 



*********** 



PC_CODE t PR_C0DE Initialize ******** 

MOV SI.PC.CODE 
MOV BX,0 

MOV WORD PTR CSIHBX3,0 

ADD BX,2 

CMP 8X,16 

JHZ INIT_CODE_LP 

RET 

Converter Frequency Calculation ************* 



nov 
mov 
nov 

DEC 
CALL 
CMP 
JHZ 

nov 
nov 

DEC 
CALL 

chp 

JNZ 
RET 

«»STD FREO. 
AND 
PUSH 
nov 
JHZ 
CttP 
JE 
CHP 
JE 
CMP 
JHC 
CMP 
JHC 
MOV 
MUL 
ADD 
CMP 
JZ 
ADD 
AMD 
CLC 
ROL 
ROL 
ROL 
ROL 



WORD PTR DS ! tMUL_ADR 3 , MUL_H0 
CX, 0 ; fi-CABLE 

AX, 64 
AX 

FREQ_CAL 
AX,0 

CAL STDA 

CX,0FFH ;B -CABLE 

AX, 64 

AX 

FREO.CAL 
AX, 0 

CAL_STDB 

CALICULATIOH SUBROUTIHE"— — » 
CL,00100000B 
AX 



; B-CABLE »»«»>UP64 



: CHANNELL APE FROM 6 TO 62 
tCHANNELL ARE FROM 4 TO 3 



DX,AX 
UP64 
OX, 0 
ZERO 
AX, 63 
ZERO 
AX, 6 
CH6.62 
AX, 4 
CH4_5 
BX,331. 

BYTE PTR DS t CMUL_ADR 3 :CH_HO»3 

RX, BX ' CH_M0» 3*OFF3E 

CL,0 

ADDER_1 

DX>64 *64 OR 63 ?????? 

AH, 0000001 IB 

AH 
AH 
AH 
AH 
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LOCOtfOH Q»JfCT CODE LINE SOVKCE LINC 



9B4D 

0B4P 
OSS I 

0933 
989* 
0838 
083O 
083C 

oooo 

083E 

oast 

0flt3 

M*t 

08 tO 

09 6 D 

0060 
0870 



DOC 4 

D0C4 

OAEI 

BB0002 

BBF2 

03*2 

•*00 

30 

C3 

880008 
EB09 

883701 
10 CI 

BB4O0I 
EBC9 

93C240 
EBOO 



0073 BE 6 002 
0B73 893140 
0B70 698CBEO0 

•87C I9M4P 
0079* B9BC9200 

0803 890040 
080ft 09 BC 94 00 

0880 B98E40 
088D 898C990& 

0891 099340 
089* B98C9C09 

0G99 899940 
009B O98CA000 

089F 099*40 
0B*2 09BCA4 00 
08A6 C3 



08A7 
08*0 
OOftD 
08AF 
0OB2 
08B3 
08B7 
08 B 9 



8E2008 
E80000 
7313 
8E2BM 

0044 01 

SCO I 
7-400 
3C04 



1882 
1083 
I08« 
1883 
198C 
1087 
1688 
t009 
1090 

1091 j 

1893 ZEROt 
1993 

1094 | 

1093 CK6_6£i 
I09C 

1097 | 

1898 CM4.3I 
1099 

1900 t ■ 

1901 UP*4i 
1902 

1903 i 

1904 i 
1903 | 

1906 CMrtNMCL.HOSEI t 

1907 

1908 

1909 i 
19*0 
1911 

1912 i 
1913 
1914 

1913 j 
1916 
1917 

1910 t 
1919 
1920 
1921 i 
1922 
1923 
1924 | 
1923 
192ft 
1927 
1920 i 

1929 i ••»•"•»•••• 

1930 i' 

193T 04>0* w RE9POK$C: 

1932 

1933 

1934 

1933 

193* 

T937 

1930 



«0L 


OH 


•OL 


OH 


OR 


OM.CU 


nov 


8X.CM_«0_rSE© 


nov 


St. OX 


ODD 


SI.DX 


nov 


CBK3C9U.OX 




ox 


kct 




HOV 


AX.S 


jnr 


ODDER 



:$TOPE OH » •$ 



nov 



nov 



OX. 343 
HOLT I 



OX. 333 

nuLtl 



DX,ft4 
U*>*4_p 



i«4/*3 «Mcn*">? 



J«p*n CK*nn«l Mo* 



nOV 6I,CH_H0_FRE0 
HOV CX.4031H 
NOV tSI*71«23,CX 

HOV CX,4066» 
MOV I6WWKCX 

nOV CX.4008H 
nOV C31*74«23.CX 

KQV CX,408EH 

nov tsi«r«*£],cx 

nOV CX.4093H 
nOV C3!*78*23.CX 

HOV CX,409?N 
nOV [$1*00-23. CX 

HOV CX,409FM 
nov CSI«02*2),CX 
PET 

Drop Precftaser ft»*poni* *o rb*lrlb«tu 

: Or op Proc«»»o»» kmrm no 09 T &»t» mo FQOrtJDBFJBF nl uiusu 



i Jap«n I 

I Jtpm 3 

; J»p«n 4 

l Jopan t 

I J*©*« 0 

; J*p*n 1 0 

I J*p*n 12 



nov sx,FPon_ofir bp 

CALL L0OD_e»0n_Wt0P 
JC OROPJtESP NOP 

nov oi,froh_5bf bp 
nov AL,tsi+u 
cnp ol,i 

JZ DROP RESP 01 



08BB 74 OB 
08BD 3C84 
08BF 7303 
08C1 E99F00 

08C4 F8 
08C3 C3 



08C6 EBFC 

08C8 8A44 02 
08CB A22C07 
08CE E80000 



08DI 
0804 
08D7 
D8DA 
08DC 
08DF 
08E1 
0BE3 
08E7 



BE2008 

8A4C03 

80F900 

7466 

BF8000 

B700 

8A1E2C07 
03DB 

8121FEFF 



08EB 8A6C04 
08EE BOFDOO 
08F1 74 02 
08F3 EBCF 



08F3 
08F8 
08FB 
08FD 
0900 
0903 
0906 
0903 
09 OC 
09 OF 
091 1 
0913 
0916 
0919 
0918 
091D 
091F 
0922 
0924 
0926 
0929 
092C 
092D 



8A3405 

80E204 

7431 

8A3405 

E80000 

80E280 

7411 

8A262607 

80E401 

7318 

0804 

E80000 

E91000 

8A24 

343F 

2004 

E80000 

22C4 

74 03 

E80000 

E80000 

F8 

C3 
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092E 8034 03 
0931 80EZ02 
0934 74 OA 



1939 
1940 
1941 
1942 
194* 
1944 
1943 
1946 
1947 
1948 
1949 
1930 
1931 
1932 
1953 
1954 
1933 
1936 
1957 
1938 
1939 
1960 
1961 
1962 
1963 
1964 
1963 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1983 
1986 
1987 
1983 
1989 
1990 
1991 
1992 
1993 
1994 
1993 



DROP_RESP_NOPl 



JZ DROP_RE5P_04 
CMP AL,84H 
JN2 DR0P_RE9P_M0P 
JMP DR0P_RESP_S4 

CLC 
RET 



Kev D»t* Hone > CV»0 



■tsn- 



DR0P_RESP_01 i *MP DROP_RESP_NOP 



■ t + 1 3»»«C*23»«»«""" 

rontPOW.DETECT3 
■tSI3»»I+1 3«t*2 3»"*C+33r*43»»C+33 



DROP_RE5P_04 r 



RESP_STATUSt 
RECENT.ON: 

CONV_SU_l : 
COWV_SW_0: 

CONV_SW_SET : 

; 

KEY_DEPRESSi 



MOV AL,ISI+23 
MOV UDJ3YTE3.AL 
CALL ID_DROP_C«EVICE 

MOV SI,FROM_OBF_BF 
110V CL, tSI+33 1 
CMP CL.O ; 
JZ RESP_VLF_EPR 
MOV DI # VLF_ERROR — HAP 
MOV BH,0 

riOV BL, t ID_BYTE3 
ADD BX,BX 

AMD WORD PTR CDI3 CBX3 , OFFFEH 

MOV CH,tSl+43 ; 

HIP CH,0 

J2 RESP_STATUS 

JMP DROP_RESP_NOP 



C043tID BYTE3C023 C 003 CSTATU 
~ 00 *.* 



02 00 



HOV DL,CSI+33 

AND DL,4 

JZ KEY — DEPRESS 

MOV DL,CSI+53 

CALL C0NV„SW_BIT_AL 

AND DL,80H 

JZ CONV_SW_0 

nov ah,7drop_no3 

AND AH, 1 

JN2 CONV_SW_SET 

OR CSI3,*L 

CALL JUMP_ADRS_IH1Z 

JMP CONV_SW_SET 

MOV AH, C SI 3 

XOR AL,3FH 

AND tSX3,AL 

CALL DROP_B I T_ AL 

AND AL, AH 

J2 CONV_SW_SET 

CALL JUMP.ADRS.INIZ 

CALL JUrtP_ADRS_INIT 

CLC 

RET 

MOV DL,ISI*53 

AND DL,2 

J2 ELSE_STATUS 



t Status 3 
$ * * + • p • * 

* I 

SPU Recent Power ON 
I 

Converter Select SW 



1 0/19 Henkou > ! ! 



I 

Key Currently Depressed 
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0936 B01C 
0938 028907 
0938 E80000 
093E F9 
093F C3 

0940 P8 

0941 C3 



0942 
0943 
0948 
094A 
094E 
0930 
0932 
0933 
0938 
0936 
095C 
093E 
0961 
0962 



E80000 
BE8000 
B700 

8A1E2C07 

0308 

8B0O 

030200 

330100 

8900 

D0C8 

7303 

E80000 

F8 

C3 



0963 8A4C03 
0966 80F900 
0969 742D 

096B 8A6402 
096E 88262C07 

0972 E80000 

0973 E80000 

0978 8A6C04 
097B 882E8907 

097F BE8000 
0982 B700 
0984 8A1E2C07 
0988 030B 
098A 8120FEFF 

098E 80FDFF 
0991 7402 
0993 F9 
099-4 C3 

0993 E80000 

0998 F8 

0999 C3 



1996 
1997 
1998 
1999 
2000 

2001 ELSE_3TATUSt 
2002 

2003 ; 

2004 RESP_VLF_ERR: 
2003 

2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2013 

2016 VLF — ERR RET i 

2017 

2018 ; 

201? DR0P_RESP 84: 

2020 

2021 

2022 ; 
2023 
2024 

2023 ; 
2026 
2027 
2028 i 
202? 
2030 
2031 ; 
2032 
2033 
2034 
2033 
2036 
2037 ; 
2038 
2039 
204 0 
2041 

2042 i 

2043 SENS_STATUS: 

2044 RESP_84_NPETi 
2043 

f 
I 
I 



2046 
2047 
2048 
2049 
2030 
2031 
2032 



MOV AL,KEY PUSH CODE 

nOV CKEY_DATA3,AL 

CALL DROPJTO COKV 

STC 

RET 

CLC 

RET 

CALL DROPJTO CONV 

MOV Sl,VLF ERROR MAP 

MOV BH,0 

MOV BL> CID_BYTE3 

ADD BX,BX 

MOV AX, CSI3CBX3 

ADD AX, 2 

XOR AX,1 

MOV CSI3tBX3,AX 

ROR AL 

JMC VLF^ERR RET 
CALL JUMP_ADRS_INIT 
CLC 
RET 



MOV CL,CSI+33 

CMP CL,0 

J2 RESP_84_NRET 

MOV AH.CSI+23 
MOV t ID_BYTE3 , AH 

CALL IDJ>POPJ>EVICE 
CALL DROPJTO~CONV 

MOV CH,tSI+43 
MOV CKEY_DATA3.CH 



MOV SI,VLF_ERROR MAP 
MOV BH, 0 " 
MOV BL,tID_BYTE3 
ADD BX.BX " 

AND UORD PTR t S I 3 tBX J , OFFFEH 



CMP CH. OFFH 
J2 SENS_STATUS 
STC 
RET 



C843CID/DROP3 C 01 3 CKEY3 
< AH ) - ID.8YTE 

> CONV.NO , DR0P_NO , DEVICE.HO 



CALL SPU_STATUS_REQ ; OFFH 
CLC 
RET 



Push Key Board > CY«i 

> No Key Stroke 



GLOBAL 



SPECIAL SPU I 
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2053 EXTRH POWER DET ChD 

2054 EXTRH LOAD_FR0H_OP0P 
2053 EXTRH LOAD TO.DROP 

2056 EXTRH SPU STATUS REQ 

2057 EXTRH id DROP_DEVICE 

2058 B EXTRH lO>POP_DEV!CE 

2059 EXTRH CONV SW_BIT_AL 

2060 EXTRH DROpIbIT_AL 

2061 EXTRH SPU RELAY_OFF 
2 062 EXTRH SPU~CLEAP_D I SP 

2063 EXTRH EVENT_LED_OFF 

2064 EXTRH DROP MAP.SET 
2063 EXTRH KEY OPERATION 

2066 EXTRH CONV_TO_DROP 

2067 EXTRH DROP TO_COHV 

2068 EXTRH BINDEC.LED 

2069 EXTRH LED VIEW TBL 

2070 EXTRH SPOILED DISP 

2071 EXTRH RUkIcOHVERTER 
2 072 EXTRH U AKEAR I_DE_OH 
2 073 EXTRH OP_SPUJ3FF 
2074 EXTRH 0P~INITIAL 
2073 EXTRH BASE ROUTINE 
2*076 EXTRH JUHP_ADRS_IHIT 

2077 EXTRH JUMP ADR$IlHIZ 

2078 EXTRH DEVICE MAP SET 

2079 j 

2080 EXTRH PAY_CROUP 1 
20B1 EXTRH PAY_CR0UP~2 



Errors- 0 
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04 
83 
90 

99 
102 

I04 

1204 
1163 
1209 
1 167 

119* 
1392 
1409 
136 
1264 

14? 

230 

1160 

100 
103 
1931 
1949 
1930 
2019 
1944 

1*13 
120 
142 
01 

97 
1364 
91 
1396 
161 
1279 
1T23 
232 

2001 
IMO 
182 
193 
194 
196 
42 
1804 
123 
194 

133 
914 



CT0L_1 

CTDL_1_C0Um 

CTRL.2 

CTBL_2_C0UMT 

DCVlCE.HftP SET 

D£V|CE_MO "~ 

tEV!CE_W0_9IT 

OEV_CL» 

DEV_|N|T_LP 

DEV_HEXT~ 

DEV~RES*>_MT 

t>EV_SU_0~ 

DEV_SW~l 

OIS?tfiY_MEHORY 

DOWN FLOG 
0»0f»I«CCCS9 
DPOP_BIT OL 
OROP_cm>_Br 
orop_chc>_pori 

DROP_D« la PORT 

dropIimit'lp 

0ROP_t1AR SET 
D»OP_MO ~ 
W»OP_N0_BIT 
DROP_P£SPOHSC 
0ROP~PESP 01 
MOP_PESP~04 

drop_resp~94 
drop_resp"hop 

DRP_HEXT 
DSt 
DS16 
092 

ccHo.eacK oors 

ECHO_BACK~C«D 
CCHO H 9»CK FLAG 

ECU_At>DPESS 
ECU_AD*5_M£y 
ECU_AORS READ 

ecu_m_ooFress 
ecu_l_ooore« 
elsc.3tatu9 
eoi 

is_»ftCif_trp 

£S_8PCK_UP_1 
Cfi.BACK >JP 2 
E9_EVEHT TlnCP 
EVCHT.CHOMHCL 
EVEHT_DATa__CL 
fVEMT_EHOBLE 
EVEHTJCEY COOE 
EVENT LED OFF 
EVENT MO FREO 
EXIT ~ 



CR95S REFERENCE TA8LC 

TYPf PEPEREMCE9 

A 443.777.901.936 
A 444.770.790.033 
O 443.710.732 

434.693.606.737 

12.25. 1227. 1229. 1231 . 1231. 1233.2070 



11*9,1200 
121 1 
H93 

1 169. 1 177. 1 101 . 
I1?3 

1346 
1399 



E IM3. J040 
A 

A 791 

A 681 .829 

A U19 

E 1223,20*4 

A 1196.1976 

A 

A 1264 

A 1937 

A 1939 

A 1942 

A 1*J3. 1941, 1948.1 96r 

E 19*0.20*4.2027.2967 

A I 161 



121. 122. 123. 123. 126. 127. 128. 130. 131. 1-U. 133. 134 . 1*3. 136. 1 17 t JS 
14?.t«4. 143. U7 ' w 

92. 83. 04. 83.06. 87. 80.99. ?0.»l. 92. 93. 94. 93.96. 97. 99. 101. .02. 103., 04., 03. 106.109. 10?. 110, 113 



1342 

1016. 11 10. 1446. 1431 

1*2. I 
1243 



63. 164.9»9. 1006. 1376. 13A6. 14*6. l*i«. 1730 



i7;9 

1725 
1993 

1334 

43ft. 4*9 . ,33?. 1337. t339. 1*66 
*77. 499. 1331. 1360.! 374 
13l«. tr*3. 1804. 1807 
1316.1341 



12*6. 2063 
1910. fOlO 
08 3. 093. 099 



»?*7, l?40. 137, 



I 

i 
i 

r 
t 

i 
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PCFEVCKCCS 



72 
»1 

1*73 
1974 
IOH 
214 
IW 
ZI2 
219 

213 

297 
210 

2ir 

214 
3tt 
219 
JM 
213 
IW 

4ti 

5M 
914 
403 
912 
497 



17*7 
44 
241 
240 
122 
32 
94 

IV«4 
1892 
149« 
HO* 
1449 
•B?9 
l)W 
1904 
1909 
7» 

144 
1444 
94 
104 

117 
1982 
1974 



«200H 

«c«c 

ACMD 
MDDC* 

«9Ctl.AO 
A9CH W *V 
*5CU_Ct 
A9CIS_C0 

«5C i i,rc 
»*c i i_no 
mcu.w 

•SC1I PC 
•SCII_PF 

oscu_sc 

ft5eil_3E 

BACK_U*_C> » 
BACK_tfP_t ► 2 
SACK Uf» EXIT 

BAClf_U7> VES 
6fl$£_*0IMT 
BASE .ROUTINE 

0CMC. 
0CHD 

BEFO«.EVEMT 
BIOS 

BlMA*Y_LEt* 
BlWDCC — LEI* 
CftL.STD* 
CBC. ST M 
CCC_CK&_20_JT 
CCC_CnO_JW*TBL 
CCC.OPOP.CW 
CH4 9 
Ctftjfta 

CHAMKCL.HftSCI 

CHI Halt U 
CH_NO_F*EO 

CLEA*_JCEV_CWE 
COL0_STAP7 
e©HV_N© 
COHV^HO BIT 

comv_selc»; r 

COmv_«V.O 
CCWV_»M_1 

COHV_SV~SET~ 
CW*V TO frffpP 



-3.74,r9,7« 

343.344.394.342. 370. 373. 3r7.3?t. 939. 949 971.974 992 *»*4.4I(» 414 442.999 89? . 840 . 901 , 419 .949 . 1 P2T. I0T9 

1 031 - 1 04? # I «4B. 1 092. I *»54 . 1094. 1 0*2. i 009, 1 091 . 1 999. i 0*7 . 1 1 99 

JC5. 333.479.-992 

l«-»3 

l».*4 



4*0 
9*9 

4A£.4*3,3I0 

4/* 

»?' 

I7wj.20r9 
IT49 

tr»o 

T9B.738. 344, 994.389 



I3?» 

93 94.9T 



,38.?«.*0,4I .42.44.49. 44. 3?4 



1349.1443.2040 

184? 

1999 

149* 

M?r 

18*9 

ie*r 
4rt 

I9«» 

19*9. 1904 
I4*| 

43t.l£;Jt.l2?9. i: 
I33r 

*J4 .43^.434. 43T 
19^5 

1 1 «2. 1973.2099 
t?r*. 1*91 . 1987 
U34.1389. 1471 . 1 



30. 1232. t??4. 154* 



277 



01 67237 



CROSS REFERENCE TABLE 



SYMBOL 

109 EXTRN STAT 

1466 FORCED J<EY 

1670 F0RCED"0PP 

1663 FORCE D — OH 

1653 FORCED_TUNE 

1462 FORWARD CWDTBL 

1 446 FORUARD__CM>_CK 

1 43 1 FORWARD_COME 

1476 FORWARD" JUMP 

1838 FRE0_CAL 

1843 FREO_CALC 

1 45 FROM_OBF_BF 

1141 HAJIME1 

1139 HftJf I1ERUYO 

368 HDLC_TX_START 

170 HISTORY~BUFFER 

932 HON 

1130 HONBAN1 

127 HSB LED 

782 IBF~1ST 
828 IBF^ND 

783 IBF — EMPTY 
790 IBF~EXIST 
774 IBF_INTERRUPT ' 
823 IBF_MENO 

38 IBF_OVER_FLOW 

803 IBF PACKET 

840 IBF_RET 

830 - IBF SET 

101 IC_BYTE 

- ^1CJ>R0P_DEVICE 

1 03 ID_ByTE 

XD_DROP_DEVJCE 

169 INDEX_hTsT0RY 

82 INDEX RX 1 

86 1NDEX_RX 2 

83 INDEX_TX~1 

87 INDEX~TX~2 
1773 I H I T_.AU THO_TBL 
1833 INI7_C0DE 
1833 INIT_CODE_LP 
1747 INIT.EV 1 
1745 INiOv"timER 
1761 INIT_JUMP_LP 
1733 INIT__JUMP_TBL 

93 INJT POINT 

1737 I NIT TI«_LP 

1733 INIT_TIH_TBL 

1792 INIT_VIEU LP 

1790 INIT_VIEW TBL 

1757 INI T_WA_DOKO 

235 INT10FST 

236 INT30FST 
234 INT^OFST 

73 OUI1P_ADDRESS 

*IUMP_ADRS_IHIT 
JUI1P_ADRS_INI2 



TYPE 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
A 
E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 

A 
E 
E 



REFERENCES 

330.362,876 
1439 
1661 

1544 
1454 
1256 
1448 
1484 

1847, 1833 
470 

1 141 , 1 144, I 130, 1 153, 1 167, 1 170, 1971 
1143,1147 
331 
1696 

439,735,824 
1132,1156 



780 
783 
823 
799 

788,826,834 



1934, 1934 



1333, 1377, 1467, 1636 
1388, 1470, 1637,2058 
1164.1180, 1931 , 1960,2007,2024,2034 
1165,1335,1952,2026,2057 
460,724,736,803,825 
427, 1676 
441,742,733 
423,776,796,831 
440 
463 
465 
1838 
1730 
473 
1764 
313 
1738 
1 74 0 
314 
1799 
464 
1755 
283 
292 
296 
1759 

1989,2015,2076 
1980, 1988,2077 
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CROSS PEFERENCE TABLE 



LINE* 

1792 
1773 
I27t 
130 
160 
1993 

203 



873 
876 

1912 

1821 
123 

1236 
424 
197 

1371 

1363 

1336 
126 

1871 
108 
191 

1016 

1014 
76 
121 

1380 
116 
114 
113 
113 
679 
736 
735 
722 
739 
700 
131 
196 



173 
90 



61 
137 

63 
193 
1223 
222 

138 



SYMBOL 



TYPE 



JUH 
JUNKO 

KEY_APPLICAT 
KEY_DATA 
KEY_DATA_STACK 
KEY_DEPRESS 

key operation 
keyIpush.code 
led view_tbl 
loa0_fromj>rop 

LOAD TO_J>ROP 

LOY ~ 

LOZ 

LP1 

LP 2 

LSB.LED 
nAIN_LOOP 
HA t N — ST ART 
MINUS KEY_CODE 
MOV_1_INIT . 

nov_i_ST 

M0V_2_ND 

HSB_LED 

nULTI 

BUL__ADR 

MUL_NO 

MY_ADRS 

MY_AL0HA 

NEXT CO_AOPS 

HOW EVENT 

HO SEND 

OBF_BF_BYTE 

OBF_BF_CHD 

OBF BF_tD 

GBF~BF_N 

OBF__ INTERRUPT 

OBF^MEHO 

OBF_N£W 

OBF.PACKET 

obfZret 

OBF RET_1 

oneIsec TIMER 

ONOFF_KEY_CDDE 

0P_1NITIAL 

OP SPU_OFF 

PAGE.MEH 

PAGE.SU 

PAY CROUP_1 

PAY~GR0UP_2 

PC_CODE 

PC FC_EXIST 

PC>C_LIST 

PLUS_KEY_CGDE 

POLLXNC_SEO 

POP ALL 

pouer_det_cmd 
pouer^feed 



A 

A 

A 

A 

A 

A 

E 

A 

E 

E 

E 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

E 

E 

A 

A 

E 

£ 

A 

A 

A 

A 

A 

A 

E 

A 



REFERENCES 

1783 
1778 
1238 

1387, 1469, 1997.2030 

161 

1971 

1271, 1472,2065 
1996 

1664,2069 

1142,1131,1168,1932,2034 

1630,2033 

868 

871 ,875 

1816 

1827 

1272,1279 



1364 
1334 



1896,1899 
1843,1871 
1843 

1 000, 1 002 



1311,1371 
1568 

433,736 

114,113,116,117,446.688,689,690,733 

734 
740 

700,712,720 

703 

437 

1756,2074 

1670,2073 

430,733,822 

431,930,996,1020 

1490,2080 

1492,2081 

1833 

1773 

1216 

1140,1149,2033 
432 
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SYMBOL 


TYPE 


REFERENCES 


202 


POWER_OFF — CODE 


A 




201 


POWER ON CODE 


A 




1 26 


PPV_LED "~ 


A 




35 


PROGRAM VERS I ON 


A 


303,51 7 


221 


PUSHBALL 


A 




276 


RAI1_CLEAP 


A 




278 


RAH CLE^P LP 


a 


23 1 


1972 


RECENT_ON 


A 




203 


RECENT~ON CODE 


A 








A 




r Ua. 


nil srunot ,fc 




694 


719 


RESPONSE CHK 


A 


697 699.709.716 


743 


RE SPONSE~TPNS 


A 


750 


71 1 


RESPOHSE_VAL 


A 


707 


2044 


RESP_84_75rET 


A 


2021 


1969 


RESP STATUS 


A 


1 966 


2004 


RESP]\LF_ERR 


A 


1937 


1419 


rett7«2 "~ 


A 


1407 


92 


REVERS CHANEL 


A 


449 575.1572 1395 


232 


RUN ~" 


A 


1464 


1 038* 


RUN CONVERTER 


£ 


1346. 1666 2071 


RX CRC EPR 


A 


993 


36 


R X_CR C^E O R 


A 


1 038 , 1 039 


57 


RX*~CRC~"OK VO 


A 


994/993 


990 


RX inteprupt 


A 




992 


RX RCV 


A 




1 042 


RX~RECEIVE 


A 


992 


1 022 


RX RET 


A 


i flAd i ftfia i n^n 


1 98 


crou IfPY CORF 


A 




39 


crnu Mnr>F fl aft 


A 


*•■>» 


at 


^F t i nn 


A 
H 


9l V 


£ 


CtlCftvii MM 

jh^u rin 




517 


a 




A 




r 


ec T cavil v v 


A 
H 










1 ^ y , 1?Uf 131* 


130 




A 


1 5t V 


131 


QPMf\ fVATA Dure 






147 


eetih Ft4£RI F 


A 




1 552 




A 


1 436 


1 49 




A 




200 


SEND KEY CODE 


A 




224 


SEND max 


A 




1566 


SEH5~RF^PONSE 


A 


1 488 


2043 


SENS STATUS 


A 


203? 


361 


SETCOn 


A 


347,351 , 333,339. 363,36" 


1675 


SPECIAL SPU 1 


A 


2049 




SPU CLEARED ISP 


E* 


1205.2062 


144 


SPU_CHD_BF 


A 






SPUJ.ED_DISP 


E 


1665,2070 




SPU_RELAY_OFF 


E 


1204,2061 




spu_status_req 


E 


1 166,2043,2056 


177 


STACK END 


A 




178 


STACKJT0P 


A 




1619 


STORE^MEMORY 


A 


1348 


1635 


STORjlEM 5517 


A 


1626 


1627 


ST_TRNS2 


A 


1632 


1639 


ST.TRNS3 


A 


1637,1644 
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CP OS 8 REFERENCE TABLE 



ma 

1931 

iit 

337 
1391 
1407 

160 

ta*2 

192 
1394 
1374 
1301 
1348) 
1397 
T4 
79 
78 
134 
133 
133 
1*4 
93 

i7«a 

IU9 
143 
142 
Ult 
140* 

1493 
1991 
1143 
133 
40 
44 
2014 
443 
444 

1349 

1892 



•Vfl90L 

TtHPJ(_CH 

TIHER1.0FST 

T!W**_»CTIVE 

TintR.CWMTER 

Tl MEW OPCVOT 

timer out code 
tiheOlcep 

TI«R_TO» 

TIMERJTOM 

TIMER_TYPE_2 

TIHCR.VO 

TinE.TABLE 

TO_CCC 

T0_OROF" 

TUKER.CSL 

TUHER Dl 

TWER~D2 

TX.8UFFE8 

TK BUSY FLAG 

TX_CCC_H_RET 

TX_CC£_RUH 
TX.COmWMD 
TX.LEHCTH 
nc_RUM_SUB 
TX TRKS2 

TX VOSHI 

UT44 

0P64J9 

UF.FIAQ 

VtEU v CH*NHEL 

VIF ERROR NAP 

VLF_ER*_RET 

WAIT 

IMIT1 

VAKEARI_DE_OM 

YE»_SEHD 

ZERO 



REFERENCES 

1533 
1333 

439,376,403,1094 
304 

1292 

300,730.019, 1297, 1301, 1348 

1237 

1394 

1382,1304 

1332,1338,1341,1349,1373 

1303, 1306,1312,1324,1329 
1293 

1379,1733 

439 

426 



1396 

430.921.1109,1403,1693 

1449, 1442, 1494, 1496. 1496, 1300,1302,1304, 1304. 130B»t310,1312,1314, 1314, 1310,1320. 1322. 1324. 1326. 1328. 1330 

1332. 1334,1336,1338, 1340,1336.1360,1344,1380. 1433. 1438.1443,1631,1469,1471,1687 » 

1378.1388,1607,1617 

1394,1631 

1397,1624.1673 

1603, 1481 
1413 

1493 
1841 
1902 

1790 

1938.3003,2033 
3014 

394,393,394,397,398,399,600,601,633 
448 

1647,2073 



4 1843,1863 



* 
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I 
2 
3 
4 

s 

6 
T 
8 
9 
10 
1 1 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
43 
46 
47 
48 
49 
30 
31 
32 
53 
34 
53 
36 
37 



'8086 ' 



; 

SEISAKU. 
SEISAKU 
SEISAKU. 
SEISAKU, 
; ***** 
. ***** 



Ot>t 
*VY t 



EQU 02H 
EOU 12H 
EQU 33H 
EQU 2 

<<< Appl ic*t ion 



; Version Ho. 



;**«** 
;+*>*** 

****** 



$ ***** 



Bv n.TAHAKA 



Function 

< 1 > SPU Key Control 

6 Drop / 4 SPU < 2nd Subscriber > 

<. 2 > R«a B »ck up 

C3> Hardware Cnec* 

Off Event Conv , SU , Device Ho. <3 Degit) 

Off Send Revre** D*t» Send 

Event Event LED On 



;%*SSt <<< Bug Lixt >» 

;$SSSt 

:*f**S <1> 2< 2nd Sub. de Converter On/Off g» okashii 
;ss*f****s****ss*«r«s*«sr ******* *s*s**ss* *n **** * n * ji **sx$xr t s** sss 



BIAS t 



PROGRAMMERS I ON; 
RX CRC_ERRORt 
RX_CRC_OKJfO 1 
IBF_OVER_FLOUt 
SCAH.MODE.FUACt 
VIEW CHANNEL i 
PC.CQDEi 
EVENT CHANNEL 



EQU 


00OOH 








EQU 


BIAS 




DS 


4 


EQU 


BIAS+4 


1 


£>S 


4 


EQU 


BIAS+8 


; 


DS 


4 


EQU 


B1AS+12 


; 


DS 


2 


EQU 


B1AS+14 




DS 


t 


EQU 


B1AS+16 


i 


DS 


8*2 


EQU 


BIAS+32 




DS 


8*2 


EQU 


BIAS+48 




DS 


8 


EQU 


BIAS+36 
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30UPCE LINE 

38 VLF_ERR0R_««P* 

39 PC FC_LlSTi 
60 BAStC_AUTH0i 
61 

62 
63 
64 
63 t 

66 A200HI 

67 CH_N0_FREQ 

68 TIHE_TABLEi 

69 JUNP_ADDRESSi 

70 NEXO*0_AI>*S : 

71 ; 

72 T0_DR0Pt 

73 TOICCC: 

74 j 

73 DS2 : 

76 IND£X_RX_1 I 

77 INDEX_TX_1 ; 

78 ,CTPL_1 : 

79 CTRlIi_COUHTi 

80 IHDEX_Ri<_2: 
8t INDEX_TX_2: 

82 CTRL_2t 

83 CTRL_2_C0UNT t 

84 PACE_SUi 

83 ECHcCb«CK_FLAG : 

86 REVERS_CHANEL i 

87 TX BUSY_FLAG: 

88 BASE.POIMTt 

89 INIT_POINTi 

90 BINARY_LEDl 

91 ECHO_8ACK_ADRS: 

92 *~ 

93 CONV_NO: 

94 DROP_HO: 
93 IC_BYTE : 

96 DEVICE_NO: 

97 ID_BYTE: 

98 CONV_NO_BITi 

99 DR0P_NO_BIT: 
100 DEVICE_N0_BIT: 
101 

102 nUL_ADR 

103 EXTRN_STAT 

104 TEMP_R — CH 
105 

106 J 

107 OBF_BF_N( 

108 OBF_BF_CMDi 

109 OBF~BF_IDi 

110 OBF_BF_BYTEt 

111 CONV_SELECT: 
112 

1 13 ; 

1 14 DS1 t 



EQU BIAS+128 
EQU BlA5*236 
ECU BIAS+236+128 
j B1AS+S12 



EQU 200H 
EQU A200H 
EQU A2Q0H+100H 
EQU A200H+180H 
EQU A200H+200H 

48 OH 

EQU 030 OH 
EQU 060 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



0700H 

DS2*2*1 

DS2+2*2 

DS2+2*3 

DS2*2*4 

DS2+2*3 

DS2+2+6 

DS2+2*7 

DS2+2*8 

DS2+2*9 

DS2+2*10 

DS2*2*H 

DS2+2*12 

DS2+2*13 

DS2*2*14 

DS2*2*13 

DS2+2*16 

DS2+2*18 
DS2+2*19 
DS2+2*20 
DS2*2*21 
DS2+2*22 
DS2+2*23 
DS2*2*24 
DS2*2*23 



; DS 128 
; DS 128 
t DS 128 



I DS 236 

; 84*8*2 

; 8*8*2 

; 64*2 



FREQUENCY TABLE START FROM HERE 



EQU DS2+2*29 
EQU DS2*2*30 
EQU DS2+2*31 

74 OH 
EQU DS2*2*32 
EQU DBF_BF_N+1 
EQU 0BF_BF_N+2 
EQU 0BF_BF_N*3 
EQU GBF_BF_N+16 ; DS 8 



EQU 078 OH 



; D5 2 
; DS 2 
; DS 2 



0000 0000 



STORE #3 
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heulett-pmckardi eoee A**«»bi«r 

SOUPCE LIME 



115 HOW EVENT i 

116 BEFOR.EVENTi 

117 EVEHT^ENABLE: 
118 

119 LS8 — LED i 

120 M3B_LEDr 

121 HSB_LEDt 

122 PPVJ.ED: 
123 

124 KEYJ>ATAi 

123 ONE_SEC_TIWER: 

126 TUNER_d7i 

127 TUNER_D2: 
123 TUNEP_CBL: 

129 UP_FLAG: 

130 DOWN FLAG: 

131 PC_FC_EXJSTt 

132 POWER FEED i 

133 ; 
134 
133 

136 DS16: 

137 DROP_CMD_BF: 

138 SPU_CI1D_BF: 

139 FROM OBF BF: 

140 ~ " 

141 SEND_ENABLE: 

142 SEND~ADDRESS : 

143 SEHD_INDEXt 

144 SEND_CMD_RESP : 
143 SEND_DAT6 BUFF: 
146 

147 EVENT_NO_FREQ : 

148 

149 

130 HELP: 
13? > 

132 i 

133 i 

154 KEV_DATrt_$TACK: 
133 ECU_ADDPESS: 

136 TX_LENGTH: 

137 TX_COMMAND: 

138 TX~BUFFEP: 
139 

160 

161 ; 

162 T!MER_COUNTERi 

163 I HDEX_H I STORY t 

164 HIST0RY_8UFFER: 
165 

166 
167 

168 ; 

169 PACE MEM: 

170 ~ 

17t STACK END I 



EQU D31 
EQU DS1 + 1 
EQU DS1+2 

EQU DSI+4 
EQU DS1+3 
EQU DS1+6 
EQU DS1+7 

EQU DS1+9 
EQU D$1*1 0 
EQU DS1-M1 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DS1+15 
EQU DS1+16 
EQU DS1+17 



EQU 60 OH 
EQU DS16 
EQU DS16+16*! 
EQU DS 16+ 16*2 

EQU DS16+16+3 
EQU SEND_ENABLE+t 
EQU SEND_ADDRESS*2 
EQU SEND~ADDRES3+3 
EQU SEND_ADDRESS+4 

EQU 90 OH 



EQU OAOOH 



EQU 100 OH 

EQU ICEY_DATA_STACk'* 16*64 
EQU ECU_ADDPESS+2 
EQU ECU_ADDPESS+3 
EQU ECU_ADDRESS+4 



EQU 200QH-4 
EQU 2000H-2 
EQU 2000H 



; DS 16 

i DS 16 

; DS 16 

; DS 1 

; DS 2 

; DS 1 

t DS 1 

; DS 123 

; DS 236 



; DS 16*6-»»1024 

: DS 2 

: DS i 

: DS 1 

: DS 236 



EQU 3000H 
EQU 39FFH 
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SOURCE LIME 



172 


STACK_TOP : 


ECU 


4000H 


173 


t 






174 




8ACK.UP RAM Ai 


173 


t 






176 


ES_BACK_UP i 


ECU 


0 


177 


ES~BACK_UP_1 i 


EQU 


200H 


178 


ES_BACK_UP_ 2 l 


EOU 


400H 


179 








1 80 


ES_EVENT_ TIHER t 


EQU 


600H 


181 








182 


J 






T83 




I»*dl»t« Data 


184 


J 






183 


MUL_N0 


EQU 




186 


T I WER_0UT_C0DE : 


EQU 


0 


187 


PLUS_KEY_CODE: 


EQU 


1 OH 


188 


EVENTJCEY_CODE : 


EQU 


1 1H 


189 


AUTH0_KEY_CODEt 


EQU 


12H 


190 


0N0FFJCEY_C0DEi 


EQU 


I3H 


191 


«IHUS_KEY_CODE: 


EQU 


14H 


192 


SCAN_KEY_CODE i 


EQU 


13K 


193 


CLEARJCEY_CODE t 


EOU 


16H 


194 


SEND_KEY_CODEi 


EQU 


1 7H 


1 93 


POUER_ON_COOE : 


EQU 


18H 


196 


P0UER_0FF_C0DE : 


EQU 


19H 


197 


RECENT_OM_CODEi 


EQU 


1 AH 


198 


RELEASE_CODE : 


EQU 


1BH 


199 


KEY PUSH_CODE r 


EQU 


1CH 


200 


J 






201 


ASCII ER : 


EQU 


4372H 


202 


ASCI1_AU: 


EQU 


4133H 


203 


ASCII_3C: 


EQU 


3343H 


204 


ASCII FCs 


EOU 


464 3H 


205 


ASCIl.PC: 


EOU 


5043H 


206 


ASCI I_CL: 


EOU 


434CH 


207 


ASCI I_SE : 


EQU 


3343H 


208 


ASCII_AD: 


EOU 


4164H 


209 


ASCII.DE: 


EOU 


6443H 


210 


ASCII NU: 


EQU 


0D49CH 


211 


ASC1I_N0: 


EQU 


0D4DCH 


212 


ASCII CO: 


EQU 


43DCH 


213 


ASCII_PR» 


EQU 


3072H 


214 








213 


PUSHBALL : 


EOU 


6 OH 


216 


POP.ALL : 


EOU 


61H 


217 








218 


SEHD.MAX i 


EOU 


64*2 


219 








220 














221 




I / 


0 Port * 


222 














223 


J 






224 


DROP_CMD_PORT » 


EQU 


082H 


223 


DROP_DATA_PORTi 


EQU 


08 OH 


226 


ECU_H_ADDRESS i 


EQU 


0102H 


227 


ECU_L_ADDRESS! 


EQU 


01 00H 


228 


INT OFST 


EQU 





; DS 312 
; OS 312 
; DS 312 

; DS 128*6 

***************************:»******* 

3 



©AOH-K 3*4) 



285 
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HEWLETT-PACKARD r 3066 «s**»bl*r 



SOURCE LINE 



1 000 BE3003 
f 003 B700 
1003 8A1E2C07 
1009 02DB 
1 00B SBOEtCO? 
100F ©908 
1011 C3 



1012 BE8003 

1013 B700 

1 01? 8A1E2807 
1 01 B 020B 
1010 8B0E1C07 
1021 890B 
1023 C3 



1024 BE8003 
1027 B700 

1 029 8AIE2C0? 
1 02D 80F30I 

1030 02 DB 
1032 8B0E1C07 
1036 8908 
1038 C3 



1039 
1 03A 
103D 
I 03F 
1041 
1 045 
1 048 
I 04C 
1030 
1033 
1037 
1038 
1039 
1030 
1061 
1063 
1069 



36 

E84E00 

2204 

7418 

SA262807 

80E4FE 

8826 2C 07 

8A262407 

80E406 

88262607 

3E 

C3 

SA262807 
88262C07 
8A262407 
88262607 
3E 



229 IMT10FST 


EQU 


52 


230 IIIT30F$T 


EOU 


6? 


231 T1HEPI OFST 


EOU 


72 


232 AC HO 


EOU 


00 


233 ACHC 


EOU 


04 


234 BCHD 


EQU 


02 


233 BCHC 


EOU 


06 


236 




237 






238 


ORG 1 OOOH 





239 
240 

241 . 

242 JUMP ADPS_IM1T: 
243 

244 
243 
246 
247 
248 
249 ; 

230 : 

231 JUMP AORS INIC: 
232 

233 
234 
233 
236 
237 

238 i 

239 j 

260 JUMP^wDFS I HIT: 

261 

262 

263 

264 

263 

266 

267 

268 t ***<•* ♦#<••*•»*. 

269 CONV_TO_OROP i 



MOV S I . JUMP_At't'PEr > 

hov BH. o *~ 

MOV BL.MD e.TE) 

ADO BL, BL 

mov c:;.cimit pqihtj 

«ov tSUCBxjTc:: 
RET 



MOV SI, JUHP_mDDRE5S 
MOV BH,0 *~ 
MOV 6L.CIC BYTE 3 
ADD BL,BL 

MOV CX, CI MIDPOINT J 
MOV C3I)CBXj7c« 
PET 



MOV SI, JUMP mDC-PESS 
MOV BH,0 ~ 
MOV BL,CID BYTE J 
XOR BL,1 
ADD BL t BL 

MOV CX. C IMIT_POINT3 
MOV CSIJtBXaTcX 
RET 

Converttr ■ Drop 

PUSH SI 



270 


CALL CONV_?*J BIT 


271 


AND AL . t S I 3 " - 


272 


JC HIROKO 


273 


MOV AH,CIC BYTE 3 


274 


AND AH, OF EH 


273 


MOV IID_BVTE3.mH 


276 


MOV AH, CCO»V HO 3 


277 


AND AH,06H 


278 


MOV CDPOP NO 3 , AH 


279 


POP SI 


280 


RET 


291 HIROKO: 


MOV AH.C1C BYTE 3 


232 


MOV IID_BYTE3.AH 


233 


MOV AH.CCOMV_M0 3 


284 


MOV CDROP No7, AH 


283 


POP SI 



286 



01 67237 



HEWLETT-PACKARD l 6086 Ajs«»bUr 
SOURCE LINE 



106A C3 



1068 
1 06C 
1 06F 
1071 
1073 
1 073 
1079 
1 07B 
1 07F 
1 063 
1083 
1089 
108A 



36 

E81CO0 
2204 
7402 
8001 

8A262C0? 
OAEO 

88262807 
8A262607 
OAEO 

88262407 

3E 

C3 



108B 8E3007 
I 08E 8300 
I 090 8A0E2607 
1094 03F1 
1096 E88503 
1099 C3 

109A 30 

109B 31 

109C 56 

109D E8EBFF 

1 OAO 2204 

10AZ 3E 

10A3 39s 

1 0A4 38 

I0A3 C3 



1 0A6 
10A7 
1 0A8 
1 OAC 
1 OAE 
I 08 1 
1 083 
1 067 
10B9 
10BB 



30 
51 

8A262C07 
8AC4 
80E4 07 
88262607 
B1 03 
D2C8 
24 07 
A22A07 



1 08E E91800 



10C1 30 
10C2 31 
10C3 9A262807 
1 0C7 8AC4 
10C9 80E4 07 



286 RET 

287 i 

288 ) 

289 DROP_TO_CONV: 
290 
291 
292 
293 

294 HIROVOi 
293 
296 
297 
298 
299 
300 
301 

302 ; 

303 J 

304 CONV_SU_BIT_AL: 
305 
306 
307 
308 
'309 

310 > 

311 C0NV_5W_FLAG: 
312 
313 
314 
315 
316 
317 
318 
319 

320 ; 

321 ; ************ 

322 ; 

323 ID_DROP_DEVICE: 
324 
323 
326 
327 
328 
329 
330 
331 
332 
333 : 
334 
333 ; 

336 ; ************ 

337 ; 

338 IC DROP_DEVICE: 
339 
340 
341 
342 



PUSH SI 

CALL CONV_$U_BIT_AL 
AND* AL, CSI 3 
42 HIROVO 
MOV AL,1 

MOV AH,CID_BYTE3 
OR AH,AL 

MOV CIC_BYTE3,AH 
tlOV AH,CDR0P_U03 
OR AH, AL 

MOV IC0NV_H03, AH 
POP SI 
RET 



HOV SJ,COHV_SELECT 
nov ch,o 

hOV CL,tDROP_NOJ 
ADD S1,CX 

CALL DEVICE_BIT_AL 
RET 

PUSH AX 
POSH CX 
PUSH SI 

CALL CONV_SU_BIT_AL 
AND AL,t$I3 
POP SI 
POP CX 
POP AX 
RET 



I D — BYTE — 



DPOP_NO , DEV1CE.NO 



PUSH AX 
PUSH CX 

HOV AH.CID_BYTE3 
MOV AL . AH 
AND AH.r 

MOV CDP.OP_N03.AH 
MOV .CL . 3 
ROR AL, CL 
AND AL, 7 

nOV CDEVICE_N03/AL 



A4 A3 A2 A1 AO 02 Dl DO 
. - - *4 A3 A2 A1 AC 
0 0 0 A4 A3 A2 A1 AO 



JHP HAKE_DATA 

IC_BYTE > C0HV_NO , DEV1CE_N0 

PUSH AX 
PUSH CX 

MOV AH,CIC_BYTE3 
MOV AL * AH 
AND AH, 7 



» 
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HEWLETT-PACKARD r 8086 Assembler 
SOUPCE LINE 



1 OCC 88262407 


343 




10O0 81 03 


344 




f 0D2 D2C8 


343 




10D4 2407 


346 




1 0D6 A22A07 


347 






348 


; 


10D9 BOOt 


349 


MAKE_DATA i 


t ODB 8A0E24 07 


330 




10DF D2C0 


331 




10E1 A22E07 


332 






333 


* 


10E4 B001 


334 




10E6 8AOE2607 


353 




10EA D2C0 


336 




10EC A23007 


337 






338 


1 


tOEF BOOt 


339 




10F1 8A0E2A07 


360 




10F3 D2C0 


361 




10F7 A23207 


362 






363 




tOFA 39 


364 




tOFB 38 


,363 




tOFC C3 


'366 






367 


* 




368 






369 


* 


10FD A00607 


370 


TO_DPOP_SPACE: 


ttOO 3C28 


371 




It 02 F3 


372 




1103 C3 


373 






374 


; 




373 






376 


: 


1104 3C30 


377 


KAZUKO : 


1 106 7203 


378 




1 1 08 3C3A 


379 




11 OA F3 


330 




1 1 OB C3 


361 


KA2UK0.RET t 




382 


I 




333 






384 




11 OC E8EEFF 


385 


LOAD_T0_DR0P: 


110F 721F 


386 






387 




1111 8B1E0207 


388 




1113 8A0C 


389 




1117 FECI 


390 




1119 8A24 


391 


LD1 : 


11 IB 8827 


392 




111t> FEC3 


393 




IMF 46 


394 




1120 FEC9 


395 




1122 73F3 


396 




1124 FE060607 


397 




1128 891E0207 


398 




112C E84703 


399 





MOV CCONV_NOJ,AH 
MOV CL.3 
POR AL,CL 
AND AL,7 

MOV CDEVICE_H03 . AL 
MOV AL,1 

MOV CL,CC0NV_N03 
ROL AL,CL 

MOV ICONV_NO_BITJ,AL 
MOV AL/ 1 

MOV CL, tDROP_NOJ 
ROL AL* CL 

MOV CDROP_MO_BITJ,AL 
MOV AL, 1 

MOV CL,CDEVICE_W03 
ROL AL,CL 

MOV CDEV1CE_N0_BIT3,AL 

POP CX 
POP AX 
RET 

TO — DROP Buff*r Space ? 

MOV AL, CCTRL_1 J 
CMP AL,4 0 
CMC 
RET 

* AL Ua Suuji Kal ? 

CMP AL,30H 
JC KA2UK0_RET 
CMP AL , 3 AH 
CMC 
RET 



A4 A3 A2 A1 
- - - A4 

0 0 0 A4 



AO 02 D1 DO 
A3 A2 At AO 
A3 A2 Ml AO 



TO_DROP Buf f«r ni ireru •*»»»»**t-»*i»**#*» » »»*t*t 

CALL TO DROP_SPACE : K'orenara Anrcnne i i r i i t i i i i t i 
JC IBF_OVP 

MOV BX,tIHDEX_RX_13 
MOV CL,tSX3 
INC CL 

mov «H,tsn 

MOV CBX3.AH 
INC BL 
INC SI 
DEC CL 
JNZ LD1 

INC BYTE PTR tCTPL_U 

mov eindex_r:;_i3,bx 
call ibf_unmask 
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0167237 



HEWLETT-PACKARD: S0S6 A****bUr 
SOURCE LINE 



112F C3 

1130 FF060C00 

1 1 34 C3 



1135 

I 138 
1 13A 
I13C 
t 140 
\ 142 
U44 

II 46 
It 48 
I 14A 
1 14B 
1 14D 
1 14F 
1 153 
1137 
1 159 



AOOE07 

3C01 

72F3 

8B1E0C07 

8 A OF 

FECI 

8*27 

8824 

FEC3 

46 

FEC9 
73F3 

FEOE0EO7 

891E0C07 

F8 

C3 



1 139 
I I3C 
1I3F 
I 163 
1 167 
116B 
116F 
1173 
1176 



BE0008 
C60405 
C644 01 07 
C644021 0 
C644 0332 
C6440434 
C64403F0 
EB96FF 
C3 



1 177 BE0008 

1 17A C6O4 01 

1 17D C6440101 

1181 EB88FF 

1 184 C3 



1165 BE0008 
1188 C60402 
1 188 C644 01 03 
1 18F A024 07 
1192 2407 
1194 634402 
1197 EB72FF 

1 19A A02E07 
11 9D 343F 
1 19F 20068007 
11 A3 C3 



400 RETRM: 
4 01 IBF_OVR: 
402 
4 03 



RET 

INC UORD PTR tlBF_OVER_FLOUJ 
RET 



TO_CCC Buffer l'ar» toridasu 



4 04 
403 ; 

4 06 LOAD_FRON_DROP l 

4 07 

408 

409 

410 

41 1 

412 LD2i 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 ; 

423 j 

424 ; 

425 DPOP_N*P_SET : 
426 

427 
428 
429 
430 
431 
432 
433 

434 ; 

435 ; 

436 ; 

437 POMER_ DET_CfU> : 

438 ~ 
439 

440 
441 

442 ; 

443 ; ************* 

444 ; 

443 CONV_P_OFF_CND 

446 ~ 

447 

448 

449 

450 

451 

452 ) 

453 

454 

455 

436 



MOV AL,CCTRL_23 
CUP AL,1 
JC RETRM 

iiov bx,cindex_tx_23 

flOV CL,CBXJ 
INC CL 
NOV AH,CBX3 
MOV tSIJ.AH 
INC BL 
INC SX 
DEC CL 
JNZ LD2 

DEC BYTE PTR CCTRL_23 

nov i iNDEXjry._2J.ex 

CLC 
RET 



DROP NAP £«t 



13 
23.1 OH 



NOV SI,DROP_CMD_BF 
NOV BYTE PTP I SI 3,3 
NOV BYTE PTR tSl- 
NOV BYTE PTP I SI' 
NOV BYTE PTR tSI+33,32H 
NOV BYTE PTP CSI*4 3,54H 
NOV BYTE PTP CSI+33.0F0H 
CALL LOAD_TO.DROP 
RET 



Power Detect Command 

NOV SI,DFOP_CND_BF 
NOV BYTE PTP C3IJ,1 
NOV BYTE PTR tSI+13. 1 
CALL LOAD_TO_DROP 
RET 

Subscriber Power OFF Control 

NOV SI,DROP_CND_BF 

NOV BYTE PTR CSI3,2 

NOV BYTE PTR tSI*l3,3 

NOV AL,CCOHV_N03 

AND AL,7 

NOV BYTE PTR ESI+23,AL 
CALL LOAD.TO_.DROP 

NOV AL,CCONV_NO_BIT3 

XOR AL,3FH 

AND CNOU_EVENT3*AL 

RET 



****** 
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HEWLETT-PACKARD: £086 Assembler 
SOURCE LINE 







457 








458 


' * ** ****** 

* 






459 


J 


1 1 A4 


BF 0 0 09 


46 0 


r nvii/ d nu rtin • 


1 IP. 7 


C604 02 


46 1 




I 1 Aft 


C64401 05 


462 




1 1PE 


A 08D 07 


463 




I i b i 


884402 


464 




1 104 


E855FF 


465 




t 187 


C3 


466 








467 


i 






468 


j ************ 






469 


J 


1 1 B9 


C3 


47 0 


CHoLc fc 5fcL_CriP : 


1 1 B9 


pp nn no 

DC V U UO 


471 




1 1 BC 


U«. 


4rZ 




I jqf 


PAdA n i lie 


*t r J 




1 1 C3 








1 t C6 


247F 






1 t C8 


8844 02 






1 1CB 


E83EFF 


477 




1 1 CE 


C3 


** r a 










1 






480 


£ • ^ ♦ * ♦ Jfr ifr f^ffrl^ ^ 






I 


J 


1 1 CF 


DC nn no 
DC UV Uo 


482 


TUNER^FREQ^CND I 


1 1 D2 


C6 04 04 


483 




1 IDS 


r&44 oi m 






1 1 D9 


A 02407 


485 




1 j 


8844 02 


436 




MDF 


H Uoo U r 


487 






a Odd 


488 




I It J 


RwBUWr 


489 




1 1 E8 


864404 


490 




1 1 PB 


EB1EFF 


491 




1 1 EE 


C3 


492 








493 


i 






494 


************ 






495 


; 






496 


; 


• 1 tr 


* n 

3 U 


497 


RUM_C0NVERTER : 


1 IPO 


53 


498 




1 IF! 


56 


499 








500 


J 


1 1F2 


A02C07 


501 




1 1F5 


50 


502 




flF6 




503 


; 


E8AFO0 


504 








505 


i 


1 1F9 


BE8003 


506 




11FC 


B700 


507 




11FE 


8A1E2607 


508 




1202 


80C3I0 


509 




1205 


8AF3 


51 0 




1207 


02DB 


511 




1209 


03DE 


312 




12 OB 


8202 


513 





Subscriber Power ON Control +**♦*.** '******.******* 

MOV S1,DR0P_CMD BF 
ftOV BYTE PTR ts73.2 
MOV BYTE PTR tSI+13,5 
«0V AL,£TUHER_CBL3 
MOV BYTE PTR C3I+23,AL 
CALL LOAD TO DROP 
RET 

Select Subscriber Cable ******** ********** 
PET 

NOV SI,DR0P_CND_BF 
NOV BYTE PTR CS13,2 
NOV BYTE PTR ESt*U,6 
NOV AL , E TUNEP CBL3 
AND AL,7FH 

NOV BYTE PTR [*I*23,AL 
CALL LOAD_T0_DROP 
RET 

Tuner Frequency Change Request ****************** 

NOV SI,DRQP_CHD_BF 

NOV BYTE PTR CS13,4 

NOV BYTE PTR CSJ+13,3 

NOV AL,tC0NV HO) 

NOV BYTE PTR~C3j + 23 iAL 

NOV AL, (TUNER DU 

NOV BYTE PTR ?SJ+33,AL 

NOV AL , t TUNER_D2 3 

NOV BYTE PTR CS1+4 3,AL 

CALL L0AD_T0_DR0P 

RET 



Converter Uo UgeVasu Progran *** 



PUSH AX 
PUSH BX 
PUSH SI 

NOV AL,CID_8YTE3 
PUSH AX 

CALL C0_COMVERTER 

NOV SI, JUMP ADDRESS 
NOV BH # 0 ~ 
NOV BL,IDROP_N03 
ADD BL, 1 OH 
NOV DH,BL 
ADD BL,BL 
ADD BX,SI 
NOV DL,2 



DH - First ID_8VTE 

BX - First SPU OUNP_ADDRESS 
DL ■ First SPU No. 
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0167237 



HEWLETT-PACKARD 
SOURCE LI HI 



120D E88AFE 


314 


1910 7320 


315 




St6 t 




317 ; 


1212 8B362C07 


318 CONV0_VIEU_CKt 


1216 88162A07 


519 " 


121ft E87DFE 


520 


121D 7503 


321 




522 ; 


121F E84000 


523 




324 ; 


1222 83C310 


323 CONV0_NEXTt 


1225 80C608 


326 


1228 FEC2 


527 


122ft 80FA06 


328 


1220 75E3 


529 


122F E91DO0 


330 




331 ; 


1232 88362C07 


532 C0HV1_VIE«_CK: 


1236 88162A07 


533 


123ft E85DFE 


334 


123D 7403 


335 




536 ; 


123F E82000 


537 




338 ; 


1242 83C310 


339 C0NV1_H£XTs 


i?45 80C608 


540 ~" 


1248 FEC2 


541 


124ft 80FA06 


542 


124D 75C3 


543 




544 j 


124F SB' 


545 C0NV_0P_EMDt 


1 25 0 A22C 07 


546 ~ 


1253 E850FE 


547 


1256 f* 08 007 


548 


1259 243F 


549 


125B A281 07 


330 




551 t 


125E 5E 


552 


125F 5B 


553 


1260 58 


554 


1261 C3 


555 




556 ; 


1262 88 OF 


537 C0NV_SUB: 


1264 380E1C07 


356 


1268 743D 


559 


126A 53 


560 


126B 52 


561 




562 ; 


126C 8A268007 


563 


1270 F6C4C0 


364 


1273 75 OE 


563 


1275 32268107 


566 


1279 84262E07 


567 


127D 741D 


568 


127F 8A268007 


569 


1283 F6C480 


370 AYftO: 



8086 ftss«nblcr 



CALL C0NV_SW_FLftG 
JMZ CONV1_VIEU_CK 



HOV CID_BYTE3,DH 
HOV CDEV1CE_N03.DL 
CALL C0NV_SW^FLftC 
JMZ COWV0_NEXT 

CALL COHV.SUB 

ADD BX, 10H ; JUMP^ADDRESS 

ADD DM, 8 ; I D_6 YTE 

INC DL ; CONV^HO 
CMP DL,6 

JKZ CONV0_VIEU_CK 
JMP COHV_OF_END 

HOV CID_BYTE3,DH 
MOV CDEV1CE_H03,DL 
CALL COHV_$U_FLAC 
sIZ COHV1_KEKT 

CftLL C0NV_SUB 

ADD BX,10H ; JUMP_ADDRES$ 

ADD DH.8 ; ID_BYTE 

IMC DL ; COHV.MO 

CMP DL,6 

JMZ CONVt_VlEU_CK 
POP AX 

!10V CID BYTE 3 .. AL 
CALL ID~DROP_DEVICE 
HOV AL,7n0U_EVENT3 
AND AL.3FM 

MOV CBEFOP_EVENT3 ,AL 

POP SI 
POP BX 
POF AX 
RET 

MOV CX,CBX3 

CMP CX,tINIT_POINT3 

4Z AKEHI 

PUSH BX 

PUSH DX 

MOV AH , t NOW_E VEHT 3 
TEST AH.OCOH 
JMZ AYAO 

XOR ftH,CBEFOR_EVEMTI 
TEST AH,ECONV_HO_BIT3 
J2 M ODESSA ME 
MOV AH > £NOU_EV£NT3 
TEST OH, 8 OH 
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0167237 



HEWLETT-PACK APD: 8086 A»s«robl«r 
SOURCE LINE 



1286 


741 1 


571 


1288 


F6C44 0 


372 


128B 


74 06 


373 


128D 


E88801 


374 


1290 


E90900 


373 






376 


1293 


E8D901 


377 


12?6 


E90300 


378 






579 


1299 


E88701 


380 






381 


129C 


3BOE1A07 


382 


12A0 


7503 


583 


12A2 


E80602 


584 


12A3 


3A 


585 


12A6 


5B 


586 






587 


12A7 


C3 


388 






589 


12A8 


8A3E6507 


390 


12AC 


8A1E8407 


591 


12D0 


E8EB03 


392 






393 


12B3 


BE0009 


394 


12B6 


608007 


595 


12B9 


84062E07 


396 


12BD 


7503 


597 


12BF 


BE0002 


598 


12C2 


03F3 


399 






600 


12C4 


8A00 


601 


12C6 


A2C807 


602 


12C9 


8A6001 


603 


1 2CC 


88268C07 


604 


12D0 


D0C4 


605 


12D2 


80E440 


606 


12D5 


80CC80 


607 


12D8 


0A262407 


608 


12DC 


88268D07 


609 


12G0 


E8C1FE 


610 


12E3 


E8D2FE 


61 1 


12E6 


E8E6FE 


612 


12E9 


C3 


613 






614 






615 






616 


12EA 


BE8003 


617 


12ED 


8700 


618 


12EF 


6A1E2607 


619 


12F3 


80C31 0 


620 


12F6 


8AF3 


621 


12F6 


02D8 


622 


* 12FA 


03DE 


623 


12FC 


B202 


624 


12FE 


E899FD 


623 


1301 


7S23 


626 



627 ; 



J2 AYA3 
TEST AH ,4 OH 
JZ AYA2 

CALL EVENT_LED_NPW 
JMP HODE_SAWE 

CALL EVEMT_LED_FLH 
JMP MODE_SAME 

CALL EVENT_LED_OFF 

CMP CX,CBASE_P0INT3 

JHZ AKIN A 

CALL SPU_LED_DISP 

POP DX 

POP BX 

RET 

MOV BH,tHSB_LEDJ 
MOV BL,CL$B_LEDJ 
CALL DECB I N_BX 
EVENT Program Talou * 
MOV SI,EVENT_NO_FREO 
MOV AL, tHOU_EVENT3 
TEST AL, tCONV_NO_BIT3 
JNZ CONV EVENT 
MOV Sl,CH_NO_FREQ 
ADD SI,BX 

MOV AL.tSIKBXl 
MOV CTUNER_D1 3.AL 

nov AH,csntBx*i3 

MOV CTUNER_D23,AH 

ROL AH 

AND AH , 4 OH 

OR AH,80H 

OR AH, I CONV NO? 

MOV CTUNER_CBLJ,AH 

CALL CONV_P_0N_CMD 

CALL CABLE_SEL_CHD 

CALL TUHEP_FREO„CMD 

RET 



MOV SI, JUMP_ADDRES$ 
MOV BH,0 

MOV BL,CDR0P_N03 

ADD BL,10H 

MOV DH,BL 

ADD BL, BL 

ADD BX,SI 

MOV DL 4 2 

CALL CONV_SU_FLAG 
JNZ C0NV1_STP_CK 



; DH - First ID.BYTE 

; BX « First SPU JUHP_ADDRES 
; DL • First SPU No. 
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SDUPCE LINE 



1303 
1307 
130B 
130E 
131 0 
1314 
1316 
1318 
131B 
131E 
1320 
1323 
1325 

1328 
132C 
1330 
1333 
1333 
1339 
133B 
1330 
1340 
1343 
1345 
1348 



88362C07 
88162607 
E88CFD 
7508 

88 0E1C07 

390F 

7534 

Q3C31D 

80C608 

FEC2 

80FA06 

75DE 

E92200 

88362C07 
88 162 A 07 
E867FD 

74 08 

88 0E1C07 
39 OF 

75 OF 
83C310 
80C608 
FEC2 

8 OF A 06 
73DE 



134A F8 
134B C3 

134C F9x 
134P C3 



134E 
1351 
1354 
1357 
1358 
133E 
1362 
1366 
136« 
136E 
1372 
1375 



A 024 07 
BE0008 
C604 07 
C64401 08 
89*4 02 
C644 0332 
C644 0454 
C644 03FF 
C64406FF 
C644 07F0 
E897FD 
C3 



1376 BE 1008 

1379 C60404 
137C C6440104 

1380 A02C07 
1383 8844 02 
1386 C6440301 



628 S 

629 CONV0_STP_CKt 
630 

631 
632 
633 
634 
635 

636 STPCO_HE«Tt 

637 

638 

639 

640 

641 

642 ; 

643 C0HV1_STP_CK: 
644 

645 
646 
647 
648 
649 

650 STPC1_NEXT: 

651 

652 

653 

654 

655 i 

656 CONV_VIEU_STP: 
657 

658 ; 

639 COMV VIEU_YET: 
660 

661 ; 

662 : ************ 

663 ; 

664 DEV1CE_MAP_SET: 
665 

666 
667 
668 
669 
670 
671 
672 
673 
674 
673 

676 i 

677 ; ************ 

678 ; 

679 SPU_STATUS_REQ: 
660 

681 
682 
683 
684 



MOV t ID_B77E J , DH 
MOV t OEV I CE_HO 3 . DL 
CALL CONV_SM_FLAC 
JNZ STPCO.MEXT 
MOV CX, C !HXT_P0INT3 
CMP CBX3 , CX 
J HZ CONV_VIEU_YET 
ADD BX, I'OH ; 
ADD DH,8 

INC DL ; 
CMP DL,6 
JNZ CONV0_STP_CK 
J MP C0NV_VIEU_STP 

MOV CID BYTE 3 , DH 
MOV tDEVICE.H03.DL 
CALL CONV_$U_FLAG 
J2 STPCI^NEXT 
MOV CX,eTmIT_P0INT3 
CMP CBX3,CX 
JM2 C0NV_V1EW_YET 
ADD BX,10H t 
ADD DH,8 ; 
INC DL l 
CMP DL,6 

JNZ C0NV1_STP_CK 

CLC 
RET 

STC 
RET 



JUMP_ADDRE3S 
ID_BYTE 
COHV NO 



JUMP ADDRESS 
ID.BYTE 
COHV_NO 



Device MAP Set 



MOV AL,tC0NV_NO3 
MOV SI,DROP_CHD_BF 
MOV BYTE FTR CSI3,7 
MOV BYTE PTR CSI+11,8 
MOV BYTE PTR CSI+23,AL 
MOV BYTE FTR tSI+3),32H 
MOV BYTE PTR t?I+4 3,54H 
MOV BYTE PTR CSI+53,OFFH 



: Drop Ho. ■ ' «L > 



MOV BYTE PTR CSl+63, 
MOV BYTE PTR CSI+7J, 
CALL LOAD TO DROP 
RET 



OFFH 
OF OH 



SPU Status Request Command Create *************** 



MOV SI,SPU_CMD_RF 
MOV BYTE PTR CSI3,4 
MOV BYtE PTR CSI*13,4 
MOV AL, C 1D_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,1 



Length 

Drop Command 

ID_BYTE 
Byte Count 
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SOURCE LINE 



13f)A A 02 A 07 
T38D 6844 04 
1390 E879FD 
1393 C3 



1394 
1397 
139 A 
139E 
13A1 

13A4 
13A8 
I3AB 
13AD 
1300 
13B3 



13B4 
13B7 
I3BA 
13BE 
13C1 
13C4 
I3C8 
I 3CB 
13CD 
1300 
13D2 
13D5 
I3D8 



I3D9 
I3DC 
I3DF 
13E3 
13E6 
t3E9 
13ED 

i3ro 

I3F2 
13F3 
13F7 
13FA 
13FD 



BE1008 

C604 04 

C644 0104 

A02C07 

8644 02 

C6440301 

A02A07 

0C30 

884404 

E839FD 

C3 



BE1008 

C604 03 

C64401 04 

A02C07 

884402 

C6440302 

A02A07 

0C28 

884404 

BOFF 

8844 03 

E834FD 

C3 



BE1008 
C604 03 
C64401 04 
A02C07 
8844 02 
C6440302 
A02A07 
0C28 
8844 04 
BOOO 
8844 03 
E8 0FFD 
C3 



683 
686 
687 
668 

689 j 

690 ; ************ 

691 j 

692 SPU_CLEAR_DISPt 
693 

694 
693 
696 
697 
698 
699 
700 
701 
702 

703 J 

704 ; ************ 

703 ; 

706 SPU_RELAY_ON: 
707 
708 
709 
710 
711 
712 
713 
714 
713 
716 
717 
718 
719 ; 
720 
721 



MOV AL, CDEVICE_NOJ 
MOV BYTE PTR CSI*4 3,AL 
CALL LOAD TO_DROP 
RET 



Status Req. Command 



Clear Device Display Connand **»»*»******:•*»** 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3,4 
MOV BYTE PTR CS 1+1 3,4 
MOV AL,CID_BYTE3 
MOV BYTE PTR tSI+23,AL 
MOV BYTE PTR CSI+33. 1 
MOV AL,CDEVICE_N03 
OR AL,30H 

MOV BYTE PTR CSI+43,AL 
CALL L0AD_TO_DROP 
RET 

Relay Control ON Command 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3,S 
MOV BYTE PTR tSI+13,4 
MOV AL,C1D_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33, 2 
MOV AL, CDEVICE_N03 
OR AL,28H 

MOV BYTE PTR tSI+43,AL 
MOV AL, OFFH 

MOV BYTE PTR CSI+33,AL 
CALL L0AD_TO_DROP 
RET 



************ Relay Control OFF Command 



13FE BE) 008 
1401 C60403 
1404 C6440104 
1408 A02C07 



722 SPU_RELAY_OFF: 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
733 > 

736 ; 

737 ) 

738 EVENT LED ONi 

739 ~ ~ 
740 

741 



MOV Sl.SPU CMD_BF 
MOV BYTE PTR CS13,3 
MOV BYTE PTR CSI+13,4 
MOV AL,C1D_BYTE3 
MOV BYTE PTR CSI*23,AL 
MOV BYTE PTR CSI*33,2 
MOV AL , CDEVI CE_N03 
OR AL,23H 

MOV BYTE PTR tSI+43,AL 
M0V.AL,0 

MOV BYTE PTR CSI*53,AL 
CALL LOAD_TO_DROP 
RET 



************ Event LED ON Command 



; Length 

; Drop Command 

; ID.BYTE 

: Byte Count 



Clear Disp. Command 



; Length 

; Drop Co a mand 

; I0_BYTE 

; Byte Count 



Relay Cont. Command 
ON 



Length 

Drop Command 

ID^BYTE 
Bute Count 



Re lav Cont. Command 
OFF 



MOV Sl,SPO CMD_BF 
MOV BYTE PTR CSI3,3 
MOV BYTE PTR CSt+13.4 
MOV AL, CID_BYTE3 



Length 

Drop Command 
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HEWLETT-PACKARD: 8086 A»*«»bi«r 



SOURCE LIME 



MOB 


8844 02 


742 




MOV BYTE PTR tSI*23.AL 


i 


ID_eYTE 




14 0E 


C644 03 02 


743 




riOV BYTE PTR CSI+33,2 


; 


Byt* Count 




1412 


A02A07 


744 




HOV AL.tDEVICE_NOJ 








1413 


0C08 


745 




OR AL,8 








1417 


884404 


746 




MOV BYTE PTR CSI+4J,AL 




Ev«nt LED Cont 


. Coa-OAnd 


141A 


BOFF 


747 




MOV AL,0FFH 








141C 


8844 05 


748 




MOV BYTE PTR CSI*33,AL 


; 


OK 




141F 


E8EAFC 


749 




CALL LOAO_TO_DROP 








1422 


C3 


750 
751 
752 
753 


J 

; ************ 

; 


RET 








1423 


BE1008 


734 


EVENT_LED_OFF: 


MOV SI, SPU_CMD_BF 








1426 


C60405 


755 




MOV BYTE PTR £SI3,3 




Length 




1429 


C644 01 04 


736 




HOV BYTE PTR tSl+13,4 




Drop Conn-and 




1420 


A02C07 


757 




MOV AL,CID BYTE] 








1430 


8844 02 


758 




MOV BYTE PTR CSI*23,AL 


i 


IO_BYTE 




1433 


C6440302 


759 




MOV BYTE PTR t$l*33,2 




Bvte Count 




1437 


A02A07 


760 




MOV AL,CDEVICE_N03 




* 




143A 


0C08 


761 




OR AL,6 








143C 


884404 


762 




MOV BYTE PTR ISI*4J,AL 


; 


Event LED Cont. 


Command 


143F 


BOOO 


763 




MOV AL,0 








1441 


8844 05 


764 




MOV 8YTE PTR CSl+S3,AL 




OFF 




1444 


E8C5FC 


765 




CALL LOAD TO DROP 








1447 


C3 


766 
767 
768 
769 


% 

• ************ 

• 


RET 








1448 


E8B3FF 


770 


EVENT_LED_NRM: 


CALL EVEHT_LED_OH 








144B 


BE1008 


771 




MOV SI,SPU_CMD_BF 








I44E 


C604 05 


772 




MOV BYTE PTR ISI3,5 




Length 




1431 


C64401 04 


773 




MOV BYTE PTR ESI*13,4 


; 


Drop Command 




1433 


A02C07 


774 




MOV AL,CID_BYTE3 








1458 


8844 02 


. 773 




MOV BYTE PTR £Sl+23,AL 




ID_BYTE 




1438 


C644 0302 


776 




MOV BYTE PTR CSI+33,2 


i 


Byte Count 




143F 


A02A0? 


777 




MOV AL, CDEVICE_N03 








1462 


0C1 0 


778 




OR AL ^ 1 OH 








1464 


8844 04 


779 




MOV BYTE PTR ISI+43.AL 


i 


Ev«nt LED Mode 


Command 


1467 


C644 0300 


790 




MOV BYTE PTR CSI+33,0 




Normal 




146B 


E89EFC 


781 




CALL LOAD TO DROP 








146E 


C3 


782 
783 




RET 












784 


j ************ 


Ev«nt LED Flash Connand *** 


******************».*** 






783 












146F 


E88CFF 


786 


EVEHT_LED_FLH t 


CALL EVENT_LED_ON 








1472 


BE1 008 


787 




MOV SI,SPU CMD 8F 








1475 


C60403 


788 




MOV BYTE PTR ISI3,3 




Length 




1478 


C64401 04 


789 




MOV BYTE PTR tSI+13,4 




Drop Command 




147C 


A02C07 


790 




MOV AL,CID_BYTEJ 








147F 


8844 02 


791 




MOV BYTE PTR t$I+23,AL 




ID_BYTE 




1482 


C644 0302 


792 




MOV BYTE PTR tSI*33,2 




Byte Count 




I486 


A 02 A 07 


793 




MOV AL,tDEVICE_H03 








1489 


0C1 0 


794 




OR AL,10H 








148B 


8844 04 


793 




MOV BYTE PTR 13I*43,AL 


; 


Event LED Mode 


Command 


148E 


C644 05FF 


796 




MOV BYTE PTR tSI+33,OFFH 


i 


Flash 




1492 


E877FC 


797 




CALL LOAD TO DROP 








1495 


C3 


798 




RET 
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SOUPCE LINE 







799 


l 














800 


; SPU 


View Channel Operation 








801 












1496 


BE» 000 


802 


SPU. 


VIEU_DISP: MOV 


SI, VIEW CHANNEL 






149? 


B700 


803 




MOV 


BH, 0 






149B 


8AIE2407 


804 




MOV 


BL, tCONV_N02 






149F 


8A20 


805 




MOV 


AH,(3IHBX) 






14A1 


8A4 008 


806 




MOV 


AL,CSI3tBX+8) 






14A4 


B8268507 


807 


SPU LED AX: MOV 


CMSB LED 3 , AH 






14A8 


A284 07 


808 


rtov 


CLSB_LED3,AL 










809 
















81 0 






LED .8. EVENT_LED Operation 


• * * * +. m » * * t» * * * * * 


14AB 


BEI008 


81 1 
812 


SPU LED DISP: MOV 


SI, SPU CMD BF 






MAE 


C 6 04 06 


813 


MOV 


BYTE PTR £SIJ,6 


; 


Length 


14B1 


C6440104 


314 




MOV 


BYTE PTR lSI+13,4 




Drop Co ran, and 


14B5 


A02C07 


315 




MOV 


AL » I ID_BYTE3 






1488 


8844 02 


816 




MOV 


BYTE PTR CSI+23.AL 


** 


Device/Drop 


14BB 


C6440303 


817 




MOV 


BYTE PTR CSI+33,3 


; 


Bvte Count 


14BF 


A02A07 


818 




MOV 


AL , t DEVICE N03 






14C2 


OCSO 


819 




OR AL,50H 






14C4 


884404 


820 




MOV 


BYTE PTR CSI+43.AL 




Display Character 


14C7 


C6440500 


821 




MOV 


BYTE PTR CSI+53,0 


* 


LS8 


14CB 


AOB4 07 


822 




MOV 


AL,ELSB_LED3 






MCE 


884406 


823 




MOV 


BYTE PTR CSI+63,AL 




Data 


14D1 


E838FC 


324 




CALL LOAD TO DROP 










825 


J 










1404 


BE f 008 


826 




MOV 


SI , SPU CMD BP 






I4D7 


C644 0501 


827 




MOV 


BYTE PTR CSI+53,1 




MSB 


14DB 


A 085 07 


828 




MOV 


AL* CMSB LED 3 






14DE 


884406 


829 




MOV 


BYTE PTR ISI+63.AL 




Data 


I4E1 


E828FC 


330 




CALL LOAD TO DROP 






14E4 


C3 


831 




RET 












832 
833 


; 














834 












14E5 


BE1008 


835 


SPU LED DISFL : nOV 


SI,SPUjTMt'_BF 






14E8 


C604 06 


836 




MOV 


BYTE PTP CS13.6 




Length 


14EB 


C64401 04 


837 




MOV 


BYTE FTP CS1+13.4 




Drop Com a end 


14EF 


A02C07 


838 




MOV 


AL » C ID_BYTE3 






14F2 


884402 


839 




MOV 


BYTE PTR CSI+23,AL 




Devjce/Drop 


I4F5 


C6440303 


840 




MOV 


BYTE PTR ISI*33,3 




Bs'te Count 


14F9 


A 02 AO? 


841 




MOV 


AL,CDEVICE_M03 






14FC 


OC50 


842 




OR AL,50H 






14FE 


884404 


843 




MOV 


BYTE PTR CS1+43,AL 




Dtffplav Character 


1301 


C6440S80 


844 




MOV 


BYTE PTR CSI+53,80H 




LSB Flssh 


1503 


A084 07 


845 




MOV 


AL, tLSB_LED3 






1503 


8844 06 


846 




MOV 


BYTE PTP CS1+63,AL 




Data 


150B 


E8FEFB 


847 




CALL LOAD TO DROP 










848 


> 










150E 


8E1008 


849 




MOV 


SI,SPU_CMD_BF 






1511 


C6440501 


850 




MOV 


BYTE PTR CSI+53,1 




MSB 


1515 


A 08307 


851 




MOV 


AL,CMSB_LED3 






1518 


884406 


852 




MOV 


BYTE PTR tSI*63,AL 




Data 


151B 


E3EEFB 


853 




CALL LOAD TO_DROP 






131E 


C3 


854 




RET 












855 
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SOURCE LINE 



131F 
1322 
1923 
1329 
132C 
132F 
1333 
1336 
1338 
1338 
133F 
1342 
1543 



BE 1 009 
C604 06 
C64401 04 
A 02C 07 
8844 02 
C644 0303 
A02A07 
0C30 
884404 
C644 03S0 
A 084 07 
8844 06 
E8C4FB 



1548 BE! 003 

134B C6440S8! 

154F A08507 

1552 8844 06 

1355 E8B4FB 

1538 C3 



1359 
153C 
135F 
1563 
1566 
1569 
1S6D 
1570 
1572 



BE1008 
C604 06 
C64401 04 
A02C07 
884402 
C644 0303 
A02A07 
0C50 
884404 



1373 C644 0583 

1379 C644 0630 

I37D E83CFB 

1580 BE 1008 

1583 C644 03B2 

1387 A09607 

15&M 8944 0b 

138D E87CFB 

1390 BE1008 

1593 C6440580 

1397 A084 07 

159ft 8844 06 

159D EG6CFB 

15A0 BE1008 

1SA3 C6440SB1 

15ft? A08507 

ISftft 884406 

15AD E85CFB 



836 i 
857 i 

838 SPU_LEP_FLfiSHi 

839 

860 

861 

862 

863 

864 

863 

866 

867 

868 

869 

870 

871 ; 

872 

873 

874 

873 

876 

877 

678 j 

879 i 

880 i 

881 SPU_LED__FLAST : 
882 

863 

884 

883 

866 

887 

688 

889 

690 

891 t 

892 

893 

894 

895 ; 

896 

897 

898 

899 

900 

901 ; 

902 

903 

904 

905 

906 

907 : 

908 

909 

91 0 

91 1 

912 



SPU LED EVENT_LED Operation 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3,6 
MOV BYTE PTR ESl+13,4 
MOV PL,riD_BYTEJ 
MOV BYTE PTR £SI+23,AL 
MOV BYTE PTR CSt+33,3 
MOV AL,tDEVlCE_N03 
OR AL,30H 

MOV BYTE PTR C3I+43,AL 
MOV BYTE PTR CSt+33,80H 
MOV AL,CLSB_LED3 
MOV BYTE PTR CSl*63,AL 
CALL LOADjTO_DROP 

MOV SI,SPU_CMD_8F 

MOV BYTE PTR tSI+33,BlH 

MOV AL,£M$B_LED) 

MOV BYTE PTR CSr+€3,AL 

CALL LOAD_TO_DROF 

RET 



SPU LED & EVENTJLED H*w 0p4 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3.6 
MOV BYTE PTR CS 1+13,4 
MOV AL,tID_BYTE3 
MOV BYTE PTR CSI+2J,AL 
MOV BYTE PTR CSl+33,3 
MOV AL,CDEVICE_N03 
OR AL,30H 

MOV BYTE PTR ISI+4 3.AL 



MOV BYTE PTR tSI+53,83H 
MOV BYTE PTR tSI*63.30H 
CALL LOADJTO_DROP 

MOV SI,SPU_C«D_BF 

MOV BYTE PTR C5I*5 3,82M 

MOV AL,tHSB_LED3 

MOV BYTE PTR CSI+63.AL 

CALL LOAD_TOJ>ROP 

MOV SI,SPU_CHD_BF 
MOV BYTE PTR CSI*53,80H 
.MOV AL, CLSB_LED3 
MOV BYTE PTR CSl+63,AL 
CALL L0AO_TOJ>POP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSZ+53,61H 

MOV AL, CMSB_LED3 

MOV BYTE PTR CSI+63,AL 

CALL LOAD_TO_DROP 



:* Length 

t Drop Command 

; D«vlc«/Drop 
} Byt« Count 



: Display Character Command 
; LSB Flash 

; Data 



MSB Flash 
Data 



; Length 

; Drop Command 

; Devic«/Drop 

; Byte Count 

; Display Character Command 

; USB Flash 

% Data 

i HSB Flash 

; Data 

; LSB Flash 

; Data 

MSB Flash 
; Data 
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1380 


C3 


913 






914 


13B1 


EB5F00 


913 


15B4 


3B1E1E07 


916 


1588 


BE9001 


917 


1 3BB 


2200 


918 


1 3B0 


C3 


91 9 






920 


15BE 


33 


921 


15BF 


36 


922 


13C0 


BE2000 


923 


13C3 


B700 


924 


13C3 


8A1E2407 


925 


13C9 


02DB 


926 


tSCB 


881 0 


927 


13CD 


83FA00 


928 


13D0 


3E 


929 


13D1 


SB 


930 


1 5D2 


C3 


931 






932 


1303 


E83D00 


933 


13D6 


2206 OE00 


934 


13DA 


C3 


933 






936 


1 5DB 


BE2000 


937 


I3DE 


B7 00 


938 


1 3E0 


8A1 F24 07 


939 


1 3E4 


02 [>B 


940 


| 5£g 


C3 


94 1 






OA** 


1 3E7 




04? 


l gee 


c.o«o U U 


T*4 


1 SCO 


ocn nm 

DC v W 1 




» Oct 


Bl 00 


946 


■ or u 


8AE0 


947 


1 3r 4C 




948 


1 5F4 






1 3F8 


73 0B 


TT3 U 


1 5FA 


46 


73 1 


15FB 


FECI 


952 


1 3FD 


80F964 




16 00 


73EE 


934 


1602 


38 


935 


1603 


F9 


956 


1604 


C3 


957 


1603 


38 


958 


1606 


F8 


939 


160? 


C3 


960 






961 


160$ 


31 


962 


1609 


8A0E2607 


963 


160D 


B001 


964 


160F 


D2C0 


963 


1611 


39 


966 


1612 


C3 


967 






968 


1613 


31 


969 



0 KAIr 



2«1 



ELSE 2-0 



Z-1 



ELSE 



RET 

Authorize Sareteirukai — > CV 

CALL C0NV_8IT AL ; AL » 2 * 

MOV BX,U0RD PTR t BINARY LED} 

MOV SI,BASIC_AUTHO 

AND AL,CSI3tIx3 ; Z « 0 — 

RET 

IF PC Code»0 Then 
PUSH BX • 
PUSH SI 

MOV SI, PC CODE 
MOV 8H,0 ~ 
MOV BL,CC0NV_N0 3 
ADD BL,BL 
MOV DX,CSI3CBX3 
CMP DX,0 
POP SI 
POP BX 
RET 

IF SC Mode Than 
CALL CCNV_BIT_AL 
AND AL, CSCAN_MODE_FLAGJ 
RET 

MOV SI, PC CODE 
MOV BH,0 

MOV BL,tCONV NO 3 
ADD BL,BL 
RET 

PCXFC List t Authorise 
PUSH AX 

CALL CCNV_8IT_AL 
MOV SI, F*C_FC_L 1ST 
MOV CL,0 
MOV AH, AL 
AND AN, tSI 3 
AND AH.CSI-H233 
JHZ AKANE_CHAN 
INC SI 
IHC CL 
CMP CL,100 
OHZ AKANE 
POP AX 
STC 
RET 

POP AX 

CLC 

RET 

Drop No. Bit Position — -> ml 
PUSH CX 

MOV CL,CDROP_N03 

MOV AL,1 

R0L AL,CL 

POP CX , 

RET 

Converter Bit Position — -> AL 
PUSH CX 



C0HV NO 



CY- 



— . None 



AL - 2 ** CONV.NO 



0 No 
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SOURCE LINE 



1614 8A0E2407 

1616 0001 

161A D2C0 

161C 39 

161D C3 

161E 51 
161F 8A0E2A07 
1623 B001 
1625 D2C0 
1627 59 
1620 C3 

162? A02E07 
162C 343F 
1-62E 20068007 
1632 C3 



1633 
1636 
1639 
163C 
163F 
1642 
1643 
1646 
1649 
164C 
164F 
1632 
1633 
1638 
163B 
165E 
1661 
1664 
1663 
1666 
166? 
166B 
166F 
1671 
1673 
1674 
I67S 



B90200 
E92B00 
B994 00 
E92500 
B90300 
E91F00 
90 

B90A0O 

E91800 

B91400 

E91200 

B93200 

E90COO 

B964 00 

E90600 

B92C01 

£90000 

33 

96 

BE0003 

B7D0 

8AIE2907 

02DB 

8908 

3E 

38 

C3 



1676 B81200 

1679 BA3AFF 

167C EF 

167D C3 



167E BE1000 
1681 B700 



970 
971 
972 
973 
974 
973 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
980 
989 
990 
991 
992 
'993 
994 
993 
996 
997 
998 
999 
1 000 
1001 
1002 
1003 
t 004 
1 005 
t 006 
1007 
1 008 
1009 
1 01 0 
101 1 
1012 
1013 
1014 
1013 
1 016 
1017 
1018 
1 019 
1020 
1021 
1022 
1023 
1 024 
1023 
1026 



DEVICE_8IT_AL* 



EVENT_TO_BASICi 



MOV CL.tC0HV.HO3 
MOV AL,1 
ROL AL,CL 
POP CX 
RET 

Dcvic* Bit Position 
PUSH CX 

HOV CL,tDEVICE_H03 

nov al.i 

ROL AL,CL 
POP CX 
RET 

EVEHT Mod* > Basic Hi 

HOV AL,£CONV_N0_BIT3 

XOR AL,3FH 

AND CN0W.EVEHT3.AL 

RET 



— > AL 



TIMER. 

TIMER. 

TIMER, 

T I HER. 
TIMER. 

TIMER 

TIMER 

TIMER 

TIMER, 

TIMER 



,D2_SEC : 

_04_SEC i 

K 05_S£C i 

UD_SEC : 
J_SECt 

_2_SEC : 

_3_3EC : 

_10_SEC: 

_30_SEC: 

SET CX : 



IBF UHKASKi 



HOV CX,2 

JHP TIHER_SET_CX 

HOV CX,4 

JHP T1HER_SET_CX 
HOV CX,5 

JHP TlttER_3ET_CX 
NOP 

HOV CX,IO 

JHP TIHER_SET_CX 

HOV CX.20 

JHP TIHER_SET_CX 

HOV CX,30 

JHP TIHER_SET_CX 

HOV CX, 100 

JHP TIHER_SET_CX 

HOV CX,300 

JHP TIHER_5ET_CX 

PUSH BX 

PUSH SI 

HOV SI,TIME_JABLE 
HOV BH,0 

HOV BL,tIC_BYTE3 

ADD BL,BL 

HOV ESI3CBX3.CX 

POP SI 

POP BX 

RET 



IBF Ir 

HOV 
HOV 
OUT 
RET 



AX,12H 
DX, 0FF3AH 
DX.AX 



IBF Interrupt Unmask 



VIE«_TBL_LEDi 



Channel Table — -> LED ********* 

HOV S!,VIEU_CHAHNEL ; IID_BYTE3 
HOV BH, 0 
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SOURCE LINE 





ONI Cc<tVr 


1 u* f 




H0V 


BL,CC0NV_N01 






l bbf 




\ ft?Q 
I UaD 




nov 


AH,CSI3CBX3 






1 689 


OH*» QUO 


1 U*7 




MOV 


AL,CSI3tBX*8J 








ODCOOjU f 


1 UJ U 




MOV 


CM$B_LE03,AH 






1690 




1 031 




MOV 


CLSB_LEDJ,AL 






1 693 


8BD8 


1 032 




nov 


BX,AX 






1 693 


C3 


1 033 

t t\1A 
1 




RET 












1 033 
1 036 




LED 












; 








1696 


8A3E8307 


1037 


LED_BIN_BXt 


MOV 


BH.EftSB__LED3 


l BX < LED 




169A 


8A1E84 07 


1038 




MOV 


BL,CLSBJ_ED3 










1 039 


; 














1 04 0 


* # ^ jfc 4* ♦ ♦ <t 












1 041 


; 










1 69E 


80E30F 


1 042 


DECBIN_Ba : 


AND 


BL , OFH ; 


BX ASCII Decimal — 


BX Bi 


1 6A1 


80E70F 


1 043 




AND 


BH, OFN 




1 6A4 


02FF 


1 044 




ADD 


BH,BH 






1 6A6 


02DF 


1 043 




ADD 


BL, BH 


BL»BL«K2*BH> 




16A8 


02FF 


1 046 




ADD 


BH, BH j 


BH»2*<2*BH>> 




16AA 


02FF 


1047 




ADD 


BH, BH ; 


BH*2*<2*<2*BH>> 




1 6AC 


02DF 


1 048 




ADD 


BL , BH t 


BL«BL+C 2*BH >+2«t 2*< 


2*BH >> 


1 6flE 


B700 


1 049 




MOV 


BH, 0 


»BL*1 0*BH 




16B0 


891E1E07 


1050 




nov 


WORD PTR CBINPRV LED3 , BX 




1604 


C3 


1 051 




RET 












1 052 
1 053 
1 054 


; 


LED 














> VIEW_T£ 






168S 


BE1 000 


1033 


LED_VIEU_TBLi 


MOV 


SI, VIEW CHANNEL J 




16B8 


B700 


1056 




MOV 


BH.O 






16BA 


8A1E2407 


1 057 




nov 


BL, CCONV_N0 3 






16BE 


8A268507 


1 038 




MOV 


AH, C MSB LED 3 






16C2 


8820 


1039 




nov 


CSI 3 CBX J , AH 


; L*st Channel 


Memory 


16C4 


A08407 


1 060 




nov 


AL, CLSB_LED3 




16C7 


884008 


1 061 




nov 


tSI3C8X+63,AL 






16CA 


C3 


1062 
1 063 


; 


RET 












1064 




IF KEY IN THEN COTC 










1 063 


i 










16CB 


A 099 07 


1066 


IF_KEY_C0_BASE: 


nov 


AL,CKEY_DATA3 






16CE 


3C0O 


1 067 




CMP 


AL,TlnER OUT CODE 




1 6D0 


7404 


t 06B 




J2 TIHER ON 






16D2 


3A 


1069 




POP 


DX 






16D3 


E93D01 


1 070 




JMP 


BASE_ROUTINE 






16D6 


C3 


1 071 
1 072 


T!MER_0Hi 


RET 












1073 




SCAN Hod* Up Channel Saarch *******»*-****-*•,«, 






1074 


; 










16D7 


E8A4FF 


1075 


DU_SCAN_SEARCHi 


CALL VIEU_TBL_LED 






16DA 


E8B9FF 


* 1076 




CALL LED_BIN_BX 






16D0 


E833FF 


1077 




CALL CONV BIT AL 






16E0 


BE8001 


1078 




110V 


SI, BASIC AUTHO 




16E3 


FECB 


1 079 


UKI: 


DEC 


BL 






16E3 


80FB00 


1 080 




CMP 


BL,0 






16E8 


7303 


1 081 




JNZ 


URI1 






16EA 


BB6300 


1082 




MOV 


BX,99 






16ED 


8AE0 


1 083 


URI1 : 


MOV 


AH, AL 
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16EF 2220 
16F1 74F0 
16F3 £962 00 



16F6 
16F9 
16FC 
16FF 
1702 
1704 
1707 
1709 
170C 
170E 
I7t0 
1714 
1716 



1719 
171C 
171F 
1722 
1723 
1727 
V72A 
172C 
I72F 
173t 
1733 
1737 
1739 



E883FF 

E89AFF 

E814FF 

8E0001 

FECB 

60FB00 

7303 

8B6300 

8AE0 

2220 

22A08000 

74EC 

E93FO0 



E862FF 

E877FF 

E8F1FE 

BE0001 

FEC3 

80FB64 

7203 

BBOf 00 

8AE0 

2220 

22A08000 

74EC 

E91C00 



173C 
173F 
1742 
1743 
1748 
174A 
174D 
174F 
1752 
1734 
1756 



E83FFF 

E834FF 

EBCEFE 

BE8001 

FEC3 

80FB64 

7203 

BB01 00 

8AE0 

2220 

74F0 



1758 E8CEFE 
1758 E80A00 
175E E834FF 
1761 E847FD 
1764 E841FB 
1767 C3 



PCFC SEARCH: 



SOURCE LINE 

1084 
1 085 
1 086 

1087 i 

1088 ; 

1089 ; 

1090 DU_PCFC_SEARCHt 
1 091 

1 092 
1093 

1094 UK I i 
1 095 
1096 
1097 

1 098 UKI1 r 
1 099 
1 100 
1 101 
1 102 
1103 ; 
M04 ; 
1105 ; 
1 106 
1107 
1 1 08 
1 1 09 
1110 
1111 
1112 
1113 
1 114 
1 1 15 
1 116 
1117 
1118 
1 119 
1120 
1121 
1122 
1123 
1 124 
1 123 
1 126 
1127 
1 128 
1129 
1 130 
1 131 
1132 
1133 
1 134 
1 135 
1136 
1137 
1138 
1139 
1 140 



uni t 



urin ; 



UP_SCAN_SEARCH : 



UKA : 



UKA1 : 



UD CONV DISP: 



AND AH,CSU(BX} 
JZ URI 

JMP UD_CONV_DISP 

PCFC Nod« Up Ch*nn«l S< 

CALL VIEU_TBL_LED 
CALL LED_BIN_BX 
CALL CONV_BIT_AL 
MOV SI,PC_FCJ-IST 
DEC 8L 
CMP BL,0 
JNZ UK 1 1 
MOV BX,99 
MOV AH,AL 
AND AH,£3I3CBXJ 
AND AH,tSI+12S3CBX3 
JZ UK I 

JMP UD_CONVJ>ISP 



PCFC Hod* Up Ch*nn«l S«arch 

CALL VIEU_TBL_LED 
CALL L£D__BIN_BX 
CALL CONV_BIT_AL 
MOV Sl,PC_FC_LIST 
INC 8L 
CMP 8L,100 
JC UMI1 
MOV 8X.1 
MOV AH, AL 
AND AH,£SI3tBX3 
AND AH, tSX+1 283CBX3 
JZ UHI 

JMP UD_CONV_DI$P 

SCAN Mod* Up Channel Starch 

CALL VIEUJTBL_L£D 

CALL LED_BIN_BX 

CALL CONV_BIT_AL 

MOV SI,BASlC_AUTHO 

INC BL 

CMP BL,100 

JC UKA1 

MOV BX,1 

MOV AH, AL 

AND AH,CSI3CBX3 

JZ UKA 

CALL EVENT_TO_BASlC 
CALL BINDEC.LED 
CALL LED_VIEU_TBL 
CALL SPU_LED_DI$P 
CALL GO_CONVERTER 
RET 
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17*8 

\7*m 

178B 

ir*r 
\rri 

1774 
1774 
177ft 

-trrt 



B7oo 
7307 

OOEBOA 
BSF4 

•*CB303I 
091(04 07 
•83CB307 
C3 



*703 cmdfc 

t»»t 74 04 
1789 004373 
*780 C3 

I7BC EOTFFf 
178F 7904 

I7»t B84344 
I7»4 C3 

1793 BB4390 
17*8 C3 



17R3 
17A5 
I TBS 
I7M 

trto 

17*3 



BAW6907 
•ro» 

BA1C2807 
02D8 
BCB0O3 
•SOD 

39041C07 ' 
74 1» 

vows 

7503 
E»740l 

9ft 



M£UirTT-»aC»:««>: *S*4 A#»»»M»*> 

•ouate vinc 

»I4I BIHp€C_tft>t itOV BH.t 

1143 NITQftlT C5F BL.10 

It 43 K m»0 

»I44 *UB BL.lO 

1143 (MC BM 

114* JflP HfTOftI 

IM7 PMkOi Ot 8X.30JW 

1)46 MV (LM.LCbJ.M. 

nov tn9B.iCtO.BH 

AtT 

t SC/TC/FC IMmU Wo AX M **t Suru 

»ercp-c_»»oM_*xi call sc_n*Dt_F«i 

JC 6BOB1.FCW 
HOV A*.ASCIt_*C 
RET 



01 67237 



CALL PC CM»t 0 ICAI 



HOV AX.AlCtl.FC 



Kpv ftX,A*CI I PC 
KIT 



114* 
■ 190 

list 

1 132 
1T33 
1194 
1159 
1 134 i 

1*37 tAOM Wi 
113* 
1I3» i 
I 140 
1 161 
MM ; 

1143 W*0»l_PCi 
M64 
If 63 
1*4* 
1*47 
1 I4B 
M*» 
1*70 
1171 
1 IT2 
1173 
1174 
1173 
117* 
1177 
M7B i 

t try i 

1180 «Y_DFT«»AT!CHi WV CU I KCY.DATiO 

1*81 ~" ~ 

iiez 

1183 
MM 



t f At hod* 3 



116* 
M87 

tiea 

118* 
1170 
U»l 
1192 
11*3 
1 1*4 
1199 
119* 
I 1*7 



MTV *L,UC_BrTIJ 
ADO BL^BL 

HOV 31, JWIA.AOMES* 
TOV •X.tSlltFX) 
CMP AX. t |HIT_POIMT3 
JZ OF_IHITIAL 
CUP CL.OMOFF_KCV.CPrt 
MZ OF.MDPHtol.KEV 

JW> CF_*FV_0FF I SFW Mo OFF Sw»tf«M« 



0F'_BOmAL.KCVi 



PUSH AX 
ACT 



( TO*M|«O-0»-TOSMt»*0-Ot-T»»5HI>*O-Or-T03HIM0-C5-TCSMlMIV0S-TMHIMt>-OS-TnsMIM0-PS-T0$HlMO-0$-T0SH)>«)-05--T&SMl 

I 

NEXT .COHT 1HUC > ADA AX 



302 



0167237 



HEWLETT-PACKARD : 8086 A***nbl«r 



17BB B700 
17BD 8A1E2807 
17C1 02DB 
17C3 BE8003 
17C6 8900 
17C3 C3 



17C9 8AOE8907 

17CD 80F913 

1700 7511 

17D2 E854FE 

17D5 EBBEFC 

17D8 E3CDFA 

1 7 OB EBD6FB 

170E A1 IA07 
17E1 EBD8 



17E3 
17E6 
17E8 
17EA 
17ED 
17EF 
17F1 
I7F4 
17F6 
1 7FA 
17FD 
1800 
1802 
1804 
1807 
1 8 OA 
180C 
180F 



80F911 
7324 
B430 
E8ADF8 
74 02 
B431 
A 02 A 07 
OC30 

88268307 

A284 07 

A 024 07 

0C30 

FECO 

A28607 

E84FFD 

EBBC 

80F917 

73B7 



1811 EBBS 



1813 A08907 
181 6 E8EBF8 
1819 7334 
161B 3C10 
1810 7303 
181F E92401 



11 99 

1 199 

1200 

1201 

1202 

1203 

1204 

1203 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1213 

1216 

1217 

1218 

1219 

1220 

f221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1230 

1231 

1252 

1253 

1254 



SOURCE LINE 

NEXT OS: MOV BH, 0 

~ nOV BL,tIC_BYTE3 

ADD BUBL 

MOV SI, JUMP_*DC>PESS 
MOV CBX3CSI3.AJC 
RET 



RETURN_OS : 

i 

; 
i 
; 

i 

OP_INITIALs 



SPU Initial Off Mod* 



MOV CL,tKEY_DATA3 
CttP CL,ONOFF_KEY„CODE 
JNZ MP_100_CK_001 
CALL EVEMT_TO_BASIC 
CALL SPUJVIEW.DISF 

CALL GO_CONVERTER 



UAKEARI_DE_ON: CALL SPUJ?ELAY_ON 

MOV AX,CBASE_POINTJ 
JMP NEXT_OS 



MP 100 CK 001 : 



C0WV_SW_NC_Y0 : 

conv_s»0>k_yo t 



KP_1 00_CK_002: 



CMP CL,EVENTJCEY_CODE 

JNZ MP_100_CK„002 

MOV AH, 3 OH 

CALL COHV_SW_FLAC 

JZ CONV_SU_OK_Y0 

MOV AH.31M 

MOV AL,CDEVICE_NOJ 

OR AL.30H 

MOV CMS8_LEt>J,AH 

MOV CLSB_LEt>3,AL 

MOV AL,tCOHV_N03 

OR AL.30H 

INC AL 

MOV CHSBJ-ED3,AL 

CALL SPU_LED_FLAST 

JMP RET URN JDS 

CMP CL,SEMD_KEY_COPE 

JNZ RETURN OS 

CALL SPEC1AL_SPU_I 

JHP RETURN OS 



J 

) 

I 

} 

BASE ROUTINE i 



B»s« Rout in* 



MOV AL, CKEY_DATAJ 
CALL KAZUKO 
JNC RANDOM_ACCESS 
CMP AL,PLUS_KEY_CODE 
JNZ BASE1 

JMP UP_CH*NNEL_OP 



SPU OFF 
SPU ON 



I 1 
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SOURCE LINE 



1822 


3C1 1 


1233 


BASE 1 : 


1824 


7303 


1236 




1826 


E 94703 


1237 




1829 


3C12 


1258 


8ASE2: 


182B 


73 03 


1239 




182D 


E99A01 


1260 




1830 


3C14 


1261 


BASE3: 


1832 


7303 


1262 




1834 


E9A701 


1 263 




1837 


3C13 


1264 


BASE4 : 


1839 


7303 


1263 




183B 


£91302 


1266 




183E 


3C16 


1267 


BA3E3: 


1840 


7303 


1268 




1842 


E99C02 


1269 




1845 


3C17 


1270 


BASE6: 


1847 


7303 


1271 




1849 


E9AB02 


1272 




184C 


E98400 


1273 
1274 
1273 
1276 


BASE7: 
2 






1277 
(278 


* 








1 84F 


B700 


U( 7 


KHrtLfUrl HI»tt3J I 


1 831 


(JHI O&O U * 


1 280 




1 833 


8BF3 


1 28 1 




1 857 




1282 




1 


8800 


1 283 
1 284 




185C 


A28307 


1285 




1 85F 


B088 






1 861 


A284 07 


1 OR? 




1 864 


CQ7CCP 
CO r trU 


1 COD 




1 867 


E8E8FD 


1 289 

4 90 ft 




186ft 


E84DFF 


1291 
1 292 




1 86D 


A08907 


1 293 




1 870 


E89 1 F8 


1 294 




1873 


7264 


1295 




1 973 


6700 


1296 




1877 


8A1E2807 


1297 




187B 


8BF3 


12?8 




187D 


E63E06 


1299 




1830 


8A20 


1300 
1301 


; 


1892 


A2840? 


1302 




1883 


88268507 


1303 




1889 


E83206 


1304 




188C 


894004 


1305 




188F 


E819FC 


1306 
1307 




1892 


E801FE 


1308 




1893 


E819FD 


1309 




1898 


74 7D 


131 0 
131 1 


J 



CMP AL,EVENT w KEY CODE 

JNZ BASE! 

JMP EVEHTJCEY_OP 

CMP AL, AUTHO KEY CODE 

JHZ BASE3 

JMP AUTH0_KEY OP 

CMP AL,MINUSjtEY_C0DE 

JHZ BASE4 

JMP D0WN_CW_0P 

CMP AL , 8CAN_KEY_C0DE 

JHZ BASE5 

jmp scahjcey_0p 

cmp al,clear~key_cqde 

JHZ 8ASE6 

JMP CLEAR_KEY OP 

CMP AL,SEND_KEY_C0DE 

JHZ BASE? 

JMP SEND_KEY_OP 

JMP WEXT^EMD ; ZoooooooooooooooooooooooooC)OOOc>oooooooo>: 



Randoa Access Routine 



MOV BH,0 

MOV BL,CIC_BYTE3 

MOV St,BX 

CALL KEY_BUFF ADRS 

MOV CBX3CS1J.AL 

MOV tMSB_LED3,AL 
MOV AL,88H 
MOV CLSB LED] * AL 
CALL SPUJ_EDJ>ISFL 
CALL TIMER_3_SEC 

CALL HEXT_C0MTINUE 

MOV AL * C KE Y__D ATA 3 

CALL KAZUKO 

JC PANDOM_OUT 

MOV BH,0 

MOV BL,CIC_BYTE3 

MOV S I ,'BX 

CALL KEY_BUFF_ADRS 

MOV AH,CS13CBX3 

MOV CLSB_LED3 , AL 

mov cmsbIledi,ah 
call key_buff adrs 

MOV tSmBX+43,AX 
CALL SPU_LED_DISP 

CALL LED_BIH_BX 
CALL AUTHO_KAl 
JZ WT NO WT END 



Lse 



CtC Key Input Uait 33] 



AH * C 1»t KEY ] 
AL " I KEY_DATA 3 

LED Display 
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SOUPCE LINE 



189A E836F0 

189P 732B 

189F C81CFD 

1BA2 7426 

18*4 EBEFFO 
16A7 E869FO 
1BAA BE0D01 
18AB 2200 
IBAF 7519 



18B1 
18B4 
I8B7 
I SB A 
I8BC 
I8BE 

»0C1 

I8C4 
I8C7 



E87303 

E82E06 

C621FD 

3B10 

7324 

EBFD03 

BB4 004 

A384 07 

CBEIFB 



I8CA EB5CFD 

I BCD E6E3F0 

1800 E81CF9 

1803 AI1A07 
18P6 E9E2FE 

18P9 3C16 
I8PB 73«5 
1800 E8B6FB 
18£0 EBF1 

18E2 B8724S 
18E5 EBBCFB 
18E8 E83BFt> 

I SEP EBCCFE 

I8EE A08907 
19F1 3C00 
18F3 7403 
18F5 E91BFF 



I8F8 
18FB 
18FF 
1*01 
1904 
1906 
1909 
190P 
190F 
1912 
1913 



A0BO07 

84 062E07 

7503 

E892FB 

EBCD 

6E3000 

03362407 

8BIC 

E836FE 

EB96FB 

EBBC 



1312 
1313 
1314 
1313 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1323 
1326 
1327 
132B 
1329 
1330 
1331 
1332 
1333 
1334 
1333 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1343 
1346 
1347 
1348 

134? 

1350 
1351 
1332 
1353 
1334 
1353 
1356 
1337 
1358 
1339 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 



TUNE_SURU: 
( 

J 

i 

NEXT.EMP • 
RANDOn_OUT t 

t 

riSGERR_UT_ENC> : 
U* I T* ENP : 



CALL SC_HO0E_KAl 
JN7. TUME_SL»RU 
CALL PC COPE_0_KAl 
J2 TUHE~SURU 

CALL LEP_B!N_BX. 
CALL COHV_BIT_AL 
HOV SI,PC_FC_LIST 
AND «L,lSntBX3 
JK2 TUNE_SURU 

CALL AHGO_IKPUT 
CALL ANGO_BIM_DX 
CALL PC_CODE_AC»RS 
CMP 0X,C3IUBX] 
JH2 HSCERR_«T_ENO 
CALL KEY_BUFF_AORS 
MOV AX,CSUtBX+4) 
HOV tLSB_LEO J . AX 
CALL SPU_LEO_OXSP 

CALL EVEMT_TO_BASIC 

CALL LED_VJEU_TBL 

CALL RUN.COHVERTER 

HOV AX.t8ASE_ROIMT5 
JHP NEXT_OS 

CHP AL.CLEAR_ICEV_CODE 
OM2 HSCERR_WT_jENP 
CALL SPU_V1EU_DISP 
JHP HEX T_EHD 

nov AX.ASCII_EP 
CALL SPU_LEO_*X 
CALL TIHER 1 SEC 



i PC rto0« 0*9* PC~H*p Hi fcruk* 



IF PC_COPE O Input Cod* Th«n PC_Control 



IF_T)MEOUT_EHD; CALL NEXT_CONT I HUE 

HOV AL»t KEY_P»*TA J 
CUP AL.T1MEP OUT^COOE 
JZ RANOOH.nOOORI 
JHP BASE ROUTINE 



RANOON HOPORI > 



EVEHT.HOPORI: 



flOV AL, (HOU_EVENT) 
TEST AL.tCONV_NO_P3TJ 
JHZ EVEHT_nOPOPI 
CALL SPU_VIEV_PISP 
JHP NEXT_EN0 
HOV SI* EVENT CHANNEL 
ADD SI,tC0HV~80) 

HOV Bx,rsn 

CALL. B1NPEC.LEP 
CALL SPU_LEO_OJSP 
JMP NEXT_EHP 



i 
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HEWLETT-PACKARD: 9086 A*sc»bl«r 
SOURCE LI HE 



1917 E82CFD 
19IA E89DFE 

191D A0890? 
1920 3C00 
1922 74 03 
1924 E9ECFE 
1927 BBDCD4 
193ft EB89 



I92C E8AAFA 
I92F E862FA 
1932 E6EEFA 

1935 A1 1CD7 

1936 E88DFE 
193B EBACF9 
I93E 7203 

1940 EB42FB 

1943 E9B2FE 



194* E8CAFC 
1949 22060EOO 
194D 7<33 

1?4F E8EAPD 
1932 EBEOFC 

1935 EB62FE 

1938 A08907 
193B 3C00 
193D 7339 

193F EB14FA 
1962 EBEOFC 



1369 ) 

1370 i 

1371 WT_MD_VT END i 

1372 , 
1373 
1374 ; 
1373 
1376 
1377 
1378 

1379 n5G_N0 WT EMDi 

1380 

1301 

1382 

1383 

1384 , 

1383 | 

1386 i 

1387 t 

1388 i 

1389 i 



CALL TIKER_1_SEC 
CALL NEXT_CONTIHUE 

HOV ftL.nCEY_DATAJ 

CMP AL, T Ii1ER_OUT CODE 

JZ HSC_HO WT_E«d" 

JMP 0 AS E_ROUT I HE 

«0V AX,ASC1I_N0 | I Sec. 

JHP HSC^VT EHD 



SPU OFF Key Operation 



CALL SPU_RELAV_OFF 
CALL SPU~CLEAR DtSP 
CALL EVEHT^LED^OFF 

HOV AX,tIMIT_P0IHT3 1 

Sll st? T cSmverter ' K ° rew * Tanft * ru *»*""«^ 

JC RAKJ 

CALL C0WV_P_0FF_Cf1D 

JHP RETUPN.OS ; Hodcru Ounbiw. S* S te.ru»o«. R. torn 



1390 OP SPO OFF: 

1391 

1392 

1393 ; 

1394 

1393 

1396 

1397 

1398 ; 

1399 

1400 i 

1401 ttAK) : 
1402 

1403 
1404 
1403 

1406 * 

14 07 ; 

1408 ; 

1409 ; 

MiO . 

»41| UP CHANNEL OP: 
1412 ~* 
1*13 
14 14 ; 

1415 0P_SCAH: 

1« 16 ~ 

1417 j 

(418 

1419 ; 

1420 

1421 

1422 

W23 j 

1424 YUk'O: 

1423 



UP Channel Ch»n 9 i 



CALL COMV_PIT_AL 

AND Ai. , C 3C*N__hODE FLAC3 

J2 UP.PCFC ~ 

CALL OP_SCAN SEARCH 
CALL TJMEA_D?_SEC 

CALL NEXT^COHTJNUE 

HOV AL, CKEV^DATAI 
CKP AL,T1 HEREOUT CODE 
JN2 UP_DOUN_EXIT~ 

CALL SPU_STATUS RED 
CALL TIHEP W UD_SEC 



U/D S«9u H»n»yhit« 
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HEWLETT-PACKARD: 8086 As*«abl«r 
SOUPCE LINE 







1 426 


* 






1 7tJ 


E852FE 


1 427 
1 428 






CALL NEXTJC0NT2NUE 


1968 


A08907 


1429 






MOV AL,rKEY_DATAJ 


1 96B 


3C 1 C 


1 43 0 






CMP AL,KEY_PUSH_CODE 


1 96D 


7548 


1 43 1 






JHZ UP_D0UH_EX1T 


I96F 


E8CAFD 


1432 






CALL UP_SCAH_SEARCH 


1 972 


too tr u 


1434 


] 




CALL TIMER_02_SEC 


t Q7^ 


E842FE 


1 435 
1436 


1 




CALL NEXT_C0HTINUE 


1 978 


A 089 07 


1437 






MOV AL,CKEY DATA 3 


t Q?n 

1 7f D 


3C00 


1438 






CMP AL,TIHER_OUT_CODE 


1 97D 


74E0 


1439 






JZ YUK0 


197F 


E93500 


1440 
1 441 
1442 






JMP UP.DOWW EXIT 


1 982 


E862FC 


1 443 


UP. 


.PCFC : 


CALL PCFC_MhP_ARUKA 


1 985 


724 0 


t AAA 

1 *T " ™ 

1445 


5 




JC UP_N0_MAP 


1987 


E98FFD 


1446 






CALL UP_PCFC_SEARCH 


l'9«ft 


E8B2FC 


1447 
1 448 


I 




CALL TIHER_05_SEC 


1 98D 


to*Hr t 


?449 
1 450 


J 




CALL NEXT_C0NT1HUE 


1 990 


A089 07 


1451 






MOV AL, tKEY_ DAT A 3 




3C00 


1 452 






CMP AL , T I MER_OUT_CODE 


1 995 


7520 


1453 
1454 






JHZ UP_DOUN_EXIT 


1 997 


EBDCF** 


1 455 


YASUKO: 


CALL SPU_*TATUS_REO 


1 QQA 

I ttH 


CDaflcr 
/ 


1 456 
1457 






CALL TinER_UD_SEC 


199D 


EB1 AFE 


1 458 
1459 






^HL.L. wt^ i M i*urt i inuc 


19A0 


A089O7 


1460 






MOV AL.CKEY DPTA3 


19ft? 


3CIC 


1461 






CMP AL,KEY_PUSH_COI>E 


19A5 


7510 


1462 






JHZ UP_DOUN_EXIT 


1 ?(*7 


E86FFD 


1463 






CALL UP_PCFC_SEARCH 


19AA 


E886FC 


1464 
1465 


; 




CALL TIMER_02_$EC 


19AD 


EBOoFE 


?466 

1467 


; 




CALL NEXT_CONT I HUE 


19C0 


A03907 


1468 






MOV AL,CKEY_DATA3 


19B3 


3C00 


1469 






CHP AL,T1MER_0UT_C0DE 


I9B5 


74E0 


1470 
1471 
1472 


j 
i 




JZ YASUKO 


1987 


A08907 


1473 


UP D0UN_EXIT: 


MOV AL.rKEY_DATA3 


19BA 


3C00 


1474 






CMP AL,TIrtEP._OUT_CODE 


19BC 


7506 


1475 






JHZ MIKA 


19BE 


E8D5FA 


1476 






CALL SPU_VIEtf_DISP 


19Ct 


E82BF8 


1477 






CALL RUH — CONVERTER 


19C4 


E94CFE 


1478 


MlKAi 


JMP BASE_ROUTINE 






1479 


; 






19C7 


E95DFF 


1480 


UP_N0_MAP i 


JMP MSC_NO_UT_END 






1481 
1482 









Key Rcl«a*e or Another K« 



Another K«y 
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SOUPCE LINE 







1 483 


i 








1484 


i 


Adding Channel* to the 






1 483 


* 








1 486 














19CA 


EBB1FC 


1487 


AUTHO_K£Y_OP: 


CALL VIEW_TBL_LEO 


1 9CD 


E8C6FC 


1 488 




fat i t cn of u dv 


l?t>0 


BE0001 


1489 




nov SI,PC_FC_LIST 


1 9D3 


E83DFC 


1 490 




roi i pftuy bit at 


1 9D6 


0800 


1 49 1 




no rctir&vi ai 


1 9D8 


B8644 1 


1 492 




ynu ny Acpt t en 
PIOV HA,BotII_MP 


190B 


E907FF 


1493 
1 494 




JMP MSG_tfT_END 














1 495 


J 








1496 


; 


Doun ChanncL Change 




*' 


1497 


t 








1498 














19DE 


E932FC 


1499 


DOUN_CH_OP : 


CALL CONV_BIT_AL 


19E1 


2206 0E00 


1300 




AMD AL * CSCAH_M0C'E_FLAC3 


19E5 


7432 


1501 
1502 


; 


JZ Dtf_PCFC ~~ 


19E7 


E8EDFC 


1303 


DW_SCAN i 


CALL DU SCAM SEARCH 


19EA 


E832FC 


15 04 
1505 


t 


CALL TIMER_05_$EC 


19ED 


E8CAFD 


f506 
1507 


I 


CALL NEXT_C0MT1NUE 


i9ro 


A08907 


1508 




MOV AL, CKEY_DATA3 


19F3 


3C00 


1509 




CMP AL,TIMER_OUT_C0DE 


I9F5 


7320 


1510 
151 1 


s 


JNZ D0WN_EX1T 


19F7 


E87CF9 


1312 


EIKO t 


CALL SPU STATUS_REO 


19TA 


E848FC 


1513 




CALL TIMER_UD_SEC 






1514 


; 




19FD 


E88AFt> 


1515 
1516 


; 


CALL NEXT_CONT I HUE 


1*00 


A08907 


1517 




MOV AL,CKEY_DATA3 


1*03 


3CIC 


1318 




CMP AL,KEY_PUSH_CODE 


1 AOS 


731 0 


1519 




JNZ D0¥H_EXIT 


1 A07 


E8CDFC 


1520 




CALL DU_SCAM_SEARCH 


1A0A 


E826FC 


1521 
1522 




CALL T1MER_0£_SEC 


1 AOD 


E8AAFD 


1523 
1324 


i 


CALL HEXT_CONT I HUE 


1A10 


A08907 


1325 




MOV AL,£KEY_DATA3 


1A13 


3C00 


1526 




CMP AL. TIMER OUT_CODE 


1A15 


74E0 


1527 




JZ EXKO 


1A17 


EB9E 


1528 


DOUN_EXITt 


JMP UP_DOUN_EXIT 






1529 






!Af9 


E8CBFB 


1530 


DU_PCFC : 


CALL PCFC_MAP_ARUKA . 


1AIC 


7232 


1531 
1532 


; 


JC DW_NO_MAP "~ 


1A1E 


E803FC 


1533 




CALL DU_PCFC_SEARCH 


IA2I 


EB1BFC 


1534 
1533 


; 


CALL TIMER_05_SEC 


1A24 


E893FD 


1336 
1337 




CALL HEXT_COHT I NUE 


1A27 


A08907 


1338 




MOV AL, CKEY_J>ATA3 


1A2A 


3CO0 


1339 




CMP AL,TIMER_OUT_COl>E 
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HtULETT -PACKARD 4 8094 As««»bl*r 
SOURCE LINE 



i«2c rsc* 


1340 






1541 


t 


1A2C E94SF9 


1542 


KClKOi 


tAII EB11FC 


1543 






1544 


1 


1*34 E883FD 


1949 






1548 


1 


1A37 AQ99Q7 


1347 




IA3A 3CtC 


1348 




1AJC 730* 


1549 




1A3C EBB5FC 


1330 




tA4i eoerro 


1331 






1332 


i 




1333 






1334 


> 


1A47 A08907 


1353 




1A4A 3C0O 


1338 




1A4C 74E0 


1337 




1A4E EBC7 


1338 






1339 


i 


IA50 E904FE 


1380 


OW_K0_HAP i 




1381 






1382 






<383 






1384 






1585 






1586 






1387 


1 — — — — 




1388 


1 




1389 


y 




1570 


i 




1571 




1A53 E82DFD 


1372 


$CAM_KEY_0P t 


1A38 E84BFA 


1373 




IA59 EBF8F9 


1374 






1375 




1A3C E85BF0 


1378 






1377 


I 


1A3F A 089 07 


137B 




1n82 3C00 


1379 




1*64 7503 


1580 




1A68 E9BTFE 


1581 






1382 


I 


1A89 3C13 


• 1383 


SCAK_AFTER: 


1A4B 7539 


1384 






1385 




1A60 C94EFB 


1388 


SCAN_SCAH: 


1A70 741 D 


1587 






1589 


J 


1A72 E8B203 


13B9 




1675 E86004 


1390 




1A78 E860FB 


1391 




1A7B 3B1D 


1592 




1 070 7403 


1393 






1394 


I 


1A7F E9S0FE 


1393 






1598 


% 



JMZ DOVM.CXIT 

CALL SPU $TATUS_ftEO 
CALL TI«ER_UO.SEC 

CALL M£XT_C0MTINUf - 

NOV AL, CKEYJ>ATAJ 
CUP AL,«Y_PU$M_CO0E 
JHZ OOUH EXIT 
CALL Ott.PCTt.aCAttCH 

CALL TtmewjCtJttC 

CALL MEXT_C0H7IMU€ 

MOV AL,CKEY_0ATA3 
CUP AL,TIKEft_OUT_CODE 
JZ KEIKO 
JHP OOUN.EXIT 

JUP f!SC^HO_WT„EHO 



SCAM K«y Operation 



CALL SCFCPCJIODE.AX 
CALL SPU.LED AX 
CALL TIHER_3_3EC 

CALL NEXT.COHTINUE 

HOV AL.(fcCY_t>ATAl 
CHP AL,TIHER_OUT_COOE 
JM2 SC AH_AFTER 
JHP RAHDOHyiOOORf 

CKF AL,SCAMJCEY_CODE 
JHZ SCAN ANOTHER 



CALL PC.CODE.O.KAI 
4Z SC_FC_PC_XCHG 

CALL ANCO.IHPUT 
CALL ANCO_BIM w BX 
CALL PC.CODE ADfiS 
CHP OX, CS 1 31 0X3 
JZ SC_FC_PC_XCHG 

J HP ftSGER R_y T END 



; IF PC_COOC <> Input Co<J« Th«n PC_Er*-«>r 
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HEWLETT-PACKARD: 6086 Aeie»t»]er 
SOURCE LINE 



ir62 ebbefb 


1397 


SC_FC_Pe_XCHG: 


CALL COKV_BIT_AL 


1A83 30060COO 


1398 




XDR CSCAM_WOPE_FLAC3,AL 


1A09 22060EOO 


1599 




AND AL, tSCAM^MODE FLAG J 


1A6D 74 06 


1600 




JZ EI1I_TO_FCPC 


1A8F BB4333 


1601 


En|JT0_5CANt 


nov AX,ASCII_$C 


1A92 E930FE 


1602 




JMP HSG_ U T_END 


1A93 EB26FB 


1603 


E«I_TD_FCPCt 


CALL PC CODE 0 KOI 


1A98 7906 


1604 




JKZ EMI_TO PC 


IPOfi B64346 


1603 


EM_TO_FCt 


HOV AX,ASC11_FC 


\ A9D E943FE 


1606 




JMP «SC_UT_END 


1AA0 B843S0 


1607 


EMI_TO_PC: 


nov AX,ASCII_PC 


1AA3 E93FFE 


1608 
1609 
1610 
161 1 


» 
) 


JMP HSG_VT_END 


1AA6 3C12 


1612 


SCAN_ANOTHER ; 


CMP AL,AUTHO_KEY_CODE 


IAA8 7403 


1613 




JZ PC_CODE_XCHG 


1AAA E966FD 


1614 
1615 




JMP BASE_ROUTINE 




1616 


* 


IF PC_C0DE - 0 THEN "HEW ELSE ANSHO-KEY- IN 




1617 






1AAD E80EF8 


1618 


PC C0DE_XCHC: 


CALL PC_CODE 0 KAI 


1A80 74 OD 


1619 
f620 


; 


j- NEU^PC^COOE 


1A82 E87203 


I62T 




CALL ANGO.INPUT 


IAB3 E82D04 


1622 




CALL ANG0~BIN_ DX 


1A86 E820FB 


1623 




CALL PC CODE ADRS 


1 ABB 36 1 0 


1624 




CMP DX,CSI3IBX] 


t ABD 75 IF 


1623 




JNZ PC_CODE_ERR ; IF PC_CODE <> Input Code Then PC Erro 


•irtBF EBCE02 


1626 






1627 


NEW_PC_CODE : 


CALL ANGOJTOUROKU 


1AC2 E87AFB 


1628 




CALL TlrtEP 03 SEC 




1629 








1 63 0 








1631 


J 




1 ftCB FB33 64 


1 632 




CALL ANCO bl SPLAY 




1633 




JHC NFU PC SFT 




1634 
1633 


j 


JHP KSCFRR~~UT FM5 


1ADO E81204 


1636 


NE«_PC_SET : 


CALL ANGO_BIN_DX 


1 AD3 EB05FB 


1637 




CALL PC.CODE.ADRS 


IAD6 8910 


1638 
1639 


; 


nov CSIUBX3.DX 


1AD8 B83541 


164 0 




nov AX, ASCI I au 


1ADB E907FE 


1641 




JMP KSG_UT_EHD 




1642 


1 






1643 


1 




1ADE E90IFE 


1644 


PC_CODE__ERR: 


JMP MSGEPP_UT_EHD 




1643 
1646 














1647 


J 


Deleting Channel! from the FC-'PC List 




1648 


i 






1649 
1630 






1AE~1 E89AFB 


CLEAR_KEY_OP: 


CALL VIEW TBL_LEt> 


IAE4 E8AFFB 


!63t 




CALL LED_BIN_BX 


IAE7 BE0001 


1632 




MOV SI,PC_FC_L1ST 


IAEA E826FB 


1633 




CALL CONV~BlT_AL 



0167237 
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HEMLETT— PACKARD : 8086 As»«»bl«r 



SOURCE LINE 



1 AED 


34FF 


1634 




XOR AL. OFFH 


I AEF 


2000 


1633 
1636 




AND £SI3CBX3,AL 


1 AF I 


B84364 


1637 




MOV AX,A$C1.I_DC 


1 AF4 


E9EEFD 


1638 
1639 




JMP HSG^UtJeND 














1660 


; 








1661 


; 


Send Key Function 






1662 


i 








1663 














t AF7 


B84333 


1664 


SEND_KEY_OP : 


MOV AX,ASCU_S£ 


1AFA 


E8A7F9 


1663 
1666 


t 


CALL SPU_LED_AX 


1AFD 


E813FB 


1667 




CALL CONV_BIT_AL 


1800 


22063008 


1668 




AND AL,tSEND_ENABLE3 


1B04 


7303 


!669 




JMZ SEND_KYOVA 


1B06 


E90EFE 


1670 
1671 


; 


JMP UT_NO_WT_END 


IB 09 


E846FB 


1672 
1673 


SENDJCYOKA: 

; 


CALL TIMER_5_3EC 


IBOC 


E8ABFC 


1674 
1673 




CALL MEXT^COMTIHUE 


IB OF 


A08907 


1676 




MOV AL,CKEYJ>ATA3 


1B12 


E8EFF3 


1677 




CALL KAZUKO 


IBIS 


7303 


1678 




JNC SETUKO 


1017 


E9BFFD 


1679 




JMP RANDOM OUT 


1B1A 


A28407 


1680 


SETUKOt 


MOV CLSB LED3,AL 


IBID 


8A1E3308 


1681 




MOV BL,CSEND_INDEXJ 


1B21 


80FB80 


1682 




CMP BL,SEND_MAX 


1B24 


7203 


1683 




JC TAMIKO 


1B26 


E9EEFD 


1684 


TAMI: 


JMP UT_NO_UT_END 


1629 


B420 


1683 


TAMIKO: 


MOV AH, 2 OH 


1B2B 


88268307 


1686 




MOV t MS 8 — LED 3 . AH 


1B2F 


E88C03 


1687 




CALL KEY_BUFF_AORS 


1B32 


A08907 


1688 




MOV AL, CKEY DATA 3 


1B33 


8800 


1689 




MOV CSI3CBX3 AL 


1B37 


E8ABF9 


1690 




CALL SPU_LED DISFL 


1B3A 


E813FB 


1691 




CALL T1MER_3_SEC 






1692 






1B3D 


E87AFC 


1693 
1694 




CALL NEXT_COMTIMUE 


1B40 


A08907 


1693 




MOV AL, CKEY_DATA3 


1B43 


3C16 


1696 




CUP AL, CLEAR JCEY_C0DE 


1B43 


74B0 


1697 




JZ SEND KEY OP 


1B47 


3C12 


169B 




CMP AL,AUTHO_KEY_CODE 


1B49 


73E>8 


1699 
1700 




JNZ TAMI 


1B4B 


£87 003 


1701 




CALL KEY_BUFF_ADRS 


1B4E 


8AQ0 


1702 




MOV AL,tSI3lBX3 


1B50 


BE3308 


1703 




MOV S1,SEHD_DATA_BUFF 


1B53 


B700 


1704 




MOV BH, 0 ~* ~ 


1B53 


8A1E3308 


1703 




MOV BL.CSEHD IHDEX3 


1B39 


8A262807 


1706 




MOV AM,tIC_BYTE3 


1B3D 


886001 


1707 




MOV ISI3EBX+1 3,AH 


1B60 


884002 


1708 




MOV tSI3CBX+23,AL 


1B63 


80C302 


1709 




ADD BL,2 


1B66 


881E3308 


171 0 




MOV CSEHD_JNDEX3,BL 



i 
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HEWLETT-PACKARD : 8086 Asseabltr 
SOUPCE LINE 







171 t 


i 




frB6A 


B83341 


1712 




MOV AX.A$CII_AU 


1B6D 


E975FD 


1713 




JMP MSC_WT_EHP 






1714 










1713 










1716 


; 








1717 


; 


Event Key Operation 






1718 


j 








1719 






1870 


E84BFA 


1720 


EVEHT_KEV_OP t 


CALL PC CODE 0 KAI 


1B73 


7410 


1721 




JZ EV_PC_QK_YO 






1722 


i 




1B73 


E8AF02 


1723 




CALL ANCO_INPUT ; PC Code Input 


1B73 


E86A03 


1724 




CALL ANGO_BIN DX 


1B7B 


E85DFA 


1725 




CALL PC_CODE_ADRS 


1B7E 


3B1 0 


1726 




CHP DX,CSI3£BXJ 


IBBO 


74 03 


1727 




J2 EV_PC_OK_YO 


1 BBS 


E95DFD 


1723 


EVENT_ERR ; 


JMP MSCERR_UT_END 






1729 


; 




IBC5 




1730 




; Event Enable ? 


t B85 


B87250 






MOV AX, ASCI I PR 


1B88 


E819F9 


1732 




CALL SPU_LED_AX 


1B8B 


E8B6FA 


1733 




CALL TIMER_1_SEC 






(734 


• 




IB8E 


E829FC 


1735 




CALL HEXT_CONT I NUE 






1736 


; 




1B91 


E86601 


1737 




CALL YOYAKU SEARCH 


1B94 


7203 


1738 




JC Y^HAJIME 


1B96 


E9C600 


1739 




JMP FORCED_EVENT 






1740 


; 




1B99 


B87250 


1741 


Y.HAJWE: 


HOV AX,ASCII_PR 


1B9C 


EBB3F9 


1742 




CALL SPU_LED_AX 


1B9F 


E8B6FA 


1743 




CALL TI«ER_IO_SEC 






1744 


• 




1BA2 


E813FC 


1743 




CALL NEXT_C0NT1NUE 






1746 






1BA3 


A 089 07 


1747 




MOV AL, CKEY_DATA3 


1BA8 


E9I 1 00 


1 748 




JMP EVENT_1ST_KEY 






1749 






1 BAB 


E8AAFA 


1750 
1731 


EVENT_KEY_OAIT : 


CALL TIMER_10_SEC 


1BAE 


E8 09FC 


1732 




CALL NEXT_CONTINU£ 






1753 






1BB1 


A 089 07 


1734 




HOV AL, f KEY DATA 3 


1B04 


3C12 


1735 




CMP AL,AUTHO_KEY_CODE 


1BB6 


742D 


1736 




JZ EVENT_AUTHO 


1B88 


3C16 


1757 




CMP AL,CLEAR_KEY_CODE 


IBB A 


7432 


1738 




JZ EVENT CLEAR ~ 


1 BBC 


3C10 


1759 


EVENT_1STJCEY» 


CMP AL,PLUS_KEY_CODE 


1BBE 


7441 


1760 




JZ EVENT_PLU3 


1BC0 


3C14 


1761 




CMP AL. MINUS KEY CODE 


1BC2 


7443 


1762 




J2 EVENT MINUS 


1BC4 


3C00 


1763 




CMP AL,TIMER_OUTj:0DE 


1BC6 


74 OB 


1764 




JZ EVENT_T_OUT 


1BC8 


3C11 


1763 




CMP AL, EVENT KEY_CODE 


1BCA 


74 OA 


1766 




JZ EVENT EVENT 


1BCC 


E833F3 


1767 




CALL KAZUKO 



01 67237 



HEUUETT-PACKftRD: 8086 Ass*f»bl«r 



SOURCE LINE 



18CF 733E 
1BD1 EBAF 

1803 E922FD 

1006 E830FA 
1BD9 EBA2FA 
1BDC EB10F6 
1B0F E8C9FS 
IBE2 E9EEFC 

1BE3 E8B600 
1BE8 B83341 
IBEB E90800 

1 BEE E8C800 
1BF1 7319 
1BF3 884364 
1BF6 E8ABF8 
1BF9 EB4AFA 

1BFC E8BBFB 

1BFF EB84 

1C01 E80A01 
1C04 E90300 
ICO? E84E01 
1C0A 7353 
1C0C E918FD 

1C0F B7B0 
1C11 8A1E2807 
IC1S 8BF3 
1CI7 E8A402 
1C1 A 8800 

IC1C A28307 
ICtF B088 
IC21 A284 07 
1C24 E8F8F8 
1C27 E828FA 

1C2A E88DFB 



1C2D 
1C30 
1C33 
1C33 
1C37 
1C3B 
1C3D 
1C40 



A08907 
E8D1F4 
7249 
B700 

8A1E2807 
8BF3 
E87E02 
8A20 



IC42 A284 07 
1C45 88268307 
1C49 EB7202 



1768 
1 769 
1770 
1771 
1772 
1773 
1774 
1773 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1783 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1793 
1796 
1797 
1798 
1799 
1800 
1801 
1-802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
181 1 
1812 
1813 
1814 
1813 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 



EVENTJTJOUT : 
t 

EVENT_EVENT : 



779 EVEHTJWTHO: 
; 

EVENT JCLEAR : 
EVENT — MSG i 

; 
i 
; 

EVENT_FLUS: 
EVENT_MINUS t 

evehOjd! 

EVENT_NO : 
R«NDOM_YOYAKU : 



JHC RANDOM_Y0YAKU 
JMP EVEHT_EPR 

JMP RANDOM_MODORt 

CALL EVENT T0_8ASIC 
CALL VIEU_TBL_LED 

call run_converter 
call spu_led_oisp 
jmp next_ehd 

call keiyaku 
mov ax,ascii_au 
jmp eveht_msg 

call kaiyaku 
jnc event_no 
mov px,asciij>e 
call spu_j_ed_ax 
call timer_1_sec 

CALL HEXT_CGNUNUE 

JMP EV_PC_OK_YO 

CALL UP.YOYAKU 
JMP EVENT_UD 
CALL D0WN_YOYAKU 
JNC FORCED.EVENT 
JMP MSG_NO_UT_END 

MOV BH, 0 

MOV BL,CIC_BYTEJ 
MOV SI.BX 

CALL KEY_BUFF_ADRS 
MOV CBX3 CS I 3 , AL 

MOV CMSB_LED3,AL 
MOV AL,88H 
MOV CLSB_LED3,AL 
CALL SPU_LED_FLASH 
CALL TIMER_3_SEC 

CALL NEXT_CONTINUE 

MOV AL,CKEY_DATA3 

CALL KAZUKO 

JC IRG_YOYAKU 

MOV BH,0 

MOV BL,CIC_BYTE3 

MOV St.BX 

CALL KEY_BUFF_ADRS 
MOV AH, CSI31BX3 

MOV tLSB_LED3,AL 
MOV CMSB_LED3,AH 
CALL KEY_6UFF_ADRS 



Pay Channel Shinki K«iy«ku 



; LSB » 



; ttt K«y Input Watt 33 



AH 
AL 



I 1st KEY 3 
t ICE Y — DATA 3 



LED Display 
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1C4C 


894 004 


1823 




1C4F 


E8C0F8 


1826 




1C32 


E841FA 


1827 








1 828 


* 


1C33 


883628 07 


1 829 




1C39 


81C6000A 


1 830 




1C3D 


881 C 


1831 








1832 


t 


1C3F 


E83000 


1 833 


FORCED_EVENT: 


1C62 


833C00 


1834 




1C65 


7417 


1833 




1C67 


833C01 


1836 




1C6A 


74 0C 


1837 








1838 


* 


1C6C 


E8SD00 , 


1839 




1C6F 


E839F8 


1640 




1C72 


E80E01 


1841 




1C73 


E933FF 


1842 








1843 


l 


1C78 


E8A4F8 


1844 


EVENT_»T1 i 


1C7B 


E92DFF 


1 843 








1846 


/ 


1C7E 


E996FC 


1847 


lRC_YOYAKUl 






1848 








1849 








1850 


* 


1CB1 


883624 07 


1851 


ES_PAY_STATUSi 


1C83 


BIO? 


1832 




1C87 


D3C6 


1833 




1CB9 


81C60006 


1854 




4C80 


0336 IE 07 


1835 




1C91 


C3/ 


1836 








1837 


i 


1C92 


BE0009 


1858 


EV_FEEG_ADRS: 


1C93 


0336 1E07 


1839 




1C99 


0336 IE 07 


186 0 




1C9D 


C3 


1861 








1862 


: 


1C9E 


88362807 


1863 


KEIVAk'lJ. 


1CA2 


81C6000A 


1864 




1CA6 


8A1C 


1863 




1CA8 


B700 


1866 




1CAA 


891EIE07 


1867 




1 CAE 


E8D0FF 


1868 




1CB1 


268024F8 


1869 




1CB3 


A02A07 


1870 




1C88 


260804 


1871 




1CBB 


C3 


1872 




ICBC 


88362807 


1873 


KAIYAKU: 


1CC0 


8IC6000A 


1874 




1CC4 


8A1C 


1873 




1CC6 


B700 


1878 




1CC8 


891E1E07 


1877 




1CCC 


E8B2FF 


1878 




ICCF 


26803CF8 


1879 




1CD3 


7306 


1880 




1CD3 


268024F8 


1881 





HEWLETT-PACKARD t 8086 Arsenblcr 
SOURCE LINE 

mov csncex+43, ax • 

CALL SPU_LED_FLASH > 
CALL LED_BIN BX 



MOV SI , CIC_BYTE3 
ADD SI, HELP 
MOV CSI3.BL 

CALL EV_FREQ_ADRS 
CMP UORD PTR CSI3,0 
J2 IRC_YOYAKU 
CMP WORD PTR CSI3,1 
JZ EVENT_RT1 

CALL PAY_CH_MIRU 
CALL SPU_LED_DISP 
CALL EVENT_BIN_TBL 
JMP EVEHT_KEY_.ua IT 

CALL SPU_LED_ FLASH 
JMP EVEHT KEY WAIT 



; CtC P*v Channel Tuning 333 
; ICC Pay 333 



; Timer Address 
; Chann* 1 



JMP UT_NO_UT_END 

SI « ES_EVENT_TIHER + CCONV_N03 * 128 + Channel 

MOV SI,CC0HV NO 3 
MOV CL,7 
ROL Sl,CL 

ADD S I , ES_EVEHT_T I MER 
ADD SI,Cb7naRY_LEDJ 
RET 

MOV St,EVENT_HO_FREQ 
ADD SI,tBINARY_LED3 
ADD SI, CBINARY_LED3 
RET ~ 

MOV SI,CIC_BYTE3 
ADD SI, HELP 
MOV BL,tSI3 
MOV BH, 0 

MOV CBINARY_LED3.BX 
CALL ES_PAY_STATU3 
AND BYTE PTR ES;tSI3,0F8H 
MOV AL,t DEVICE NO 3 
OR ES:ISI3,AL 
RET 

MOV SI,UC_BYTE3 
ADD SI, HELP 
MOV BL,tSI3 
MOV 8H,0 

MOV CBINARY_LED1,BX 
CALL ES_PAY~STATUS 
CMP BYTE PTR ES::SI3,0F8H 
JNC KAIYAKU_ERR 
AND BYTE PTR ESt£SI3,0F8H 
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HEWLETT-PACKARD : 6036 Asseabltr 
SOURCE LI HE 



1C09 F9 
1CDA C3 
1 CDB C3 

1CDC EBA2FF 
1CDF B460 
1CC1 2G803CF8 
1CE3 7202 
1CE7 B4C0 

1CE9 0A262E07 
ICED 802680073F 
1CF2 06266007 
1CF6 E6F6F4 
1CF9 C3 

1CFA BE000A 

1CF0 03362807 

1D01 B700 

1003 8A1C 

1D03 83FB00 

1008 740F 

ID OA 46 

1D0B E90600 



1D0E 
1D11 
1D15 
1D17 
1D19 
101D 
10tF 
1D21 
1D23 
1D27 
1D28 
1D2B 
1D2D 
1D30 
1D34 
1D36 
1038 
1D3A 
1D3B 



BEOOOA 

03362807 

B700 

8A1C 

6B3624 07 

B107 

D3e6 

81C60006 

B164 

43 

83FB64 

7203 

880100 

26F60007 

7306 

FEC9 

73ED 

F9 

C3 



103C 891E1E07 
104 0 E825FA 

1D43 BE3000 
1046 03362407 
1D4A 681C 

104C 8B362807 
1D30 81C6000A 
1D34 881 C 
1D36 F8 
1D37 C3 



1882 
1883 

1884 KAIYAKU_ERRi 
1883 ; 

1886 PAY_CH_MlRUi 

1887 

1866 

1869 

1890 

1891 ; 

1892 HATUi 
1893 

1894 
1893 
1896 

1897 ; 

1898 YOYAKU_ SEARCH : 
1899 

1900 
1901 
1902 
1903 
1904 
1903 

1906 I 

1907 UP_YOYAKUt 

1908 ~ 
1909 

191 0 

1911 UP_WA»CEARI : 

1912 

1913 

1914 

1913 

1916 UYLi 
1917 
1918 
1919 

1920 UYJ: 

1921 

1922 

1923 

1924 

1925 

1926 ; 

1927 UO_V_RETt 
1928 

1929 ; 

1930 

1931 

1932 

1933 ; 

1934 

1933 

1936 

1937 

1938 



STC 
RET 
RET 

CALL ES_PAY_STATU3 
NOV AH, 8 OH 

CMP BYTE PTR ES:CSt3,0F8H 
JC HATU 
rtov AH, OCOH 

OR AH,tC0NV_N0_BIT3 

AMD BYTE PTR tH0U_EVENT3 , 3FH 

OR CN0U_EVENT1,AH 

CALL RUH_COHVERTER 

RET 

mov 31 , HELP 

ADO SI,CIC_BYTE3 

nov BH,0 

MOV 8L,CSI3 

CMP BX,0 

J2 UPJJAKEARI 

DEC BX 

JtlP UP_UAKEAP.I 

MOV SI * HELP 

ADD SI,CIC_BYTE3 

MOV BH,0 

MOV BUCSI3 

nOV S1,CC0HV_N03 

MOV CL,7 

ROL SI,CL 

ADD SI,ES_EVENT_TIHER 
nov CL,100 
INC BX 
CMP 8X,I00 
JC UYJ 

nov bx,i 

TEST BYTE PTR ES : CSI 3 CBX3 » 7 

JNZ UO_Y_P,ET 

DEC CL 

JHZ UYL 

STC 

RET 

MOV CBINARYJ-ED1,BX 
CALL BINDEC_LED 

MOV Sl,EVEHf_CHAHNEL 
ADD SI,CC0HV_NO3 
MOV CSI3,BL 

MOV SI,tIC_BYTE3 
ADD St, HELP 
MOV (SX3,BL 
CLC 
RET 
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HEWLETT-PACKARD : 8 096 Assembler 

source LI HE 







1 939 


i 








1 940 






1 P3<? 


DtVODR 


1 94 1 


DOMN^YOYAKU : 


MOV SI > HELP 


1 D38 


03362807 


1 942 




ADD SI , tIC BYTE 3 


1D3F 


8A1C 


1943 




flOV BL,tSI3 


1 P© 1 


B700 


1 944 




nOV BH, 0 




OD7£9il (19 
U f 


1 OA K 

I r *♦ o 




nOV S I , I C0HV_NO 3 


1 P67 


Bl 07 


1 946 




MOV CL,7 


1 D69 


D3C6 


1 947 




ROL SI,CL 


1 Pod 


a 4 A A A^ 

o 1 CoO 006 


1 948 




ADD 3I,ES EVENT TIMER 


1D6F 


B164 


1949 




MOV CL,100 " 


1071 


4B 


1930 


DYL: 


DEC BX 


1 D72 


7503 


1 951 




JM2 DYJ 


1D74 


BB6300 


1932 




MOV BX.99 


1 D77 


cor BUUUc 


1 933 


DY J t 


TEST BYTE PTR EStCSI3C8X3,7 


1 D7B 


75BF 


1 OIA 
1 794 




JN2 UD_Y_RET 


t Pry 


FEC9 


1 955 




DEC CL 


1D7F 


73F0 


1936 




JNZ DYL 


i hat 


CO 


1 957 




STC 


4 ISOO 


C3 


1 958 
1 959 


J 


RET 


1 HQ7 
1 VOJ 


Ante n7 


1 960 


EVENT_BIN_TBL : 


MOV AL, CB I MARVELED 3 


1 Poo 


BE3 000 


1 96 1 




MOV SI,EVEMT_CHANHEL 


1 D07 




^962 




ADD S 1 , CCOH V_N0 3 


1 Pol/ 


DO V*t 


1 963 




MOV rSI3,AL 


1D8F 


C3 


1964 
1965 
1 966 


J 

; 


RET 






1 967 
1968 










j 








1969 


i 


Another Subr out i nmx 






197 0 










1 971 










1972 


; 








1 973 






1 1/7 0 


38 


1 974 


*NG0_T0UROKU : 


POP AX 


1 D9l 


BE 0 004 


1 975 




MOV SI,NEXT_CO_ADRS 


t nod 


a? a n 
Br 0 U 


1 976 




«0V BH,0 


1 096 


8A1 E28 07 


1 977 




MOV BL,£IC BYTE3 


1 09ft 


02DB 


1978 




ADD 81, BL 


1 09C 


890 0 


1979 
1 ^80 




MOV ISI3£BX3,AX 


1D9E 


B89CD4 


1981 


ANGO_1_10: 


MOV AX, ASCII NU 


IDA1 


E80 0F7 


1982 




CALL SPU_LED AX 


IDA4 


E8B1F6 


1983 
1984 


; 


CALL T1WER_IQ_SEC 


10A7 


ESI OF A 


1983 
1986 


t 


CALL HEXT_C0HT I NUE 


1 DAA 


ESFCOO 


1987 




CALL ANGO_SUB 


1 DAD 


7307 


1988 




JNC AHG0 1 20 


1DAF 


3C16 


1989 




CMP AL, CLEAR KEY CODE 


1DB1 


757 1 


1990 




JNZ ANC0_ERR 


1DB3 


E942FB 


1991 




JMP RANDOM HODORI 


1DB6 


8800 


1992 


ANG0_1_2 0t 


MOV tSI3CBX3 v AL 


1DB8 


8A00 


1993 


*NG0_t_21 i 


MOV AL,CSI3CBX3 


1DBA 


A294 07 


1994 




MOV tLSB_LED3 , AL 


1DBD 


B42 0 


1993 




MOV AH, 2 OH 
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HEWLETT-PACKARD: 8086 As*c»bl«r 



SOURCE LINE 



tOBF 


E8QE01 


1 996 






CALL AHC0.SUB1 






1997 








1DC2 


E8F5F9 


1998 






CALL HEXT^COMTIMUE 






1 999 










EBE1 00 


2000 






CALL ANGO^SUB 


IOCS 


7306 


2001 






JHC ANC0_T_30 


1 DCA 


3C1 6 


2002 






CMP AL » CLEAR_KEY_CODE 


t OCC 


7336 


2003 






JHZ ANC0_ERR~ 


f DCE 


EBCE 


2004 






JMP AHG0~1_10 


1DD0 


884 001 


2003 


AMGO_1_30: 


MOV CSinBX^I ], AL 


1DD3 


8A4O01 


2006 


AHG0_ 


,1_31 i 


MOV AL,CSI3CBX*1 3 


1 006 


A28407 


£007 






MOV £LSB_LED3,AL 


1 DD9 


8A20 


2008 






MOV AH,CSI3EBX3 


IDDB 


E8F200 


2009 






CALL ANG0_SUB1 






20! 0 








1 DDE 


E809F9 


201 1 






CALL HEXT_C0HT I HUE 






201 2 








1 DEI 


& O «J V V 


2013 






CALL ANG0_SUB 


i Dfc4 










JHC AHC0 1 40 


1 l?fcb 










CMP AL, CLEAR KEY CODE 


1 DE8 


73E9 








JNZ ANCO 1 31 


1 DEM 




2017 






JMP ANGO 1 21 


1 DEC 




2018 


AHG0 


1 40i 


MOV CSI37bX+23 .AL 


■ 1/c.r 


8A4 002 


2019 


AHG0 1 41 : 


MOV AL* CSI 3CBX+2 3 


1 DF2 


A2B407 


2020 






MOV CLS8_LED3,AL 


t nr^ 

i wr w 


OHO Uvl 


2021 






MOV AH, [SI3EBX+1 3 


i l/r o 


tovw u u 


2022 






CALL ANCO_SUB1 






2023 








1 DFB 


E8BCF9 


2024 






CALL HEXT_C0NT I HUE 






2025 








iPrt 


rfiao Aft 


2026 






CALL AHGO SUB 


1 E01 


7306 


« U*. r 






JMC ANCO 1 PPT 


1 E03 


<»L » o 








nip ai_ clear key cor>E 


1 fc 03 










JM7 ANCO ERR 


iEor 


EBCA 


2030 






JMP AHC0_1_31 


1E09 


884003 


2031 


ANC0_1_RETt 


MOV CSI3TBX+33,AL 


IE DC 


A284 07 


2032 






MOV CLSBJ.ED3.AL 


t EOF 


8A6002 


2033 






MOV AH, ISI3IBX+23 


1E12 


E8BB00 


2034 






CALL ANG0_SUB1 






2033 








1E13 


8E0004 


2036 






MOV SI -HEXT_CO_ADPS 


1E18 


B700 


2037 






MOV BH,0 


1E1A 


8A1E2807 


2038 






MOV BL,tIC_BVTE3 


1 E1E 


02DB 


2039 






ADD BL,BL 


1E20 


8B00 


2040 






MOV AX,CSI3tBX3 


1E22 


30 


2041 






PUSH AX 


1E23 


C3 


2042 






RET 






2043 


S 










2044 












2043 


i 






1E24 


E9BBFA 


2046 


AHC0_ERft t 


JMP HSCERR_UT_END 






2047 


} 










2048 


i 










2049 


} 






1E27 


38 


2050 


AHCO INPUT: 


POP AX 


1E28 


BE0004 


2031 






MOV SI,HEXT_CO_ADRS 


1E2B 


B700 


2032 






MOV BH,0 



317 



01 67237 



HEWLETT-PACKARD: 3036 ArjembUr 



5DUPCE LINE 



1E2D 


801E2807 


2053 








MOV BL,tIC BYTE 3 


1E31 


02DB 


2034 








ADD BL,Bl 


1E33 


8900 


20S5 








MOV CSX3tBX3,AX 






2056 










1E33 


B8B6B6 


2057 


ANC0_2_ 


.10: 


MOV AX,0B6B6H 


1E38 


E869F6 


2038 








CALL SPU_LED AX 


1E3B 


E81 AF8 


2039 








CALL TIMER_10_SEC 






2060 


I 








1 E3E 


EB79F9 


206 1 








CALL HEXT_ COHT 1 HUE 






2062 


) 








f £41 


E86S00 


2063 


ANG0_2 1 1 : 


CALL AHGO_SUB 


1 E44 


7307 


2064 








JNC ANGO_2_20 


1 E46 


3C1 6 


2065 








CMP AL.CLEAR_KEY_CODE 


1 E48 


75DA 


2066 








JNZ ANCO_ERR 


1 E4A 


E9ABFA 


2067 








JMP RANOOW_M0D0R X 


1 E4D 


8800 


2068 


ANG0_ 


2 20: 


MOV CSI3(8X3,AL 


1 E4F 


B8B686 


2 069 


ANGO. 


2_ 


.21 i 


nOV AX,86B£H 


1 E32 


E88900 


2070 








CALL ANG0_3U82 






2071 


; 








1 ESS 


E362F9 


2072 








CALL NEKT_C0NTINUE 






2073 










1 ES8 


E84E0O 


2074 








CALL ANGO_SUB 


f ESB 


7306 


2075 








JHC ANG0_2_30 


1 E5D 


3C) 6 


2076 








CMP AL, CLEAR_KEV_CODE 


t E5F 


75C3 


2077 








JNZ AHG0_ERR~ "~ 


1 E61 


EBD2 


2078 








JMP ANGO_2_1 0 


1 E63 


884001 


2079 


AHCO_2_30j 


MOV CSI3CBX+1 3,AL 


1 E66 


B8B620 


2090 


ANGO 2 31 : 


MOV AX,20B6H 


I E69 


EB7200 


2081 








CALL ANG0_SUB2 






2082 










1 E*6C 


E84BF9 


2083 








CALL NEXT_CONTJNUE 






2084 










1E6F 


E83700 


2085 








CALL ANG0 — SUB 


1 E72 


7306 


2086 








JNC «NGO_2_40 


1 E74 


3C1 6 


2087 








CMP AL,CrEAR_KEY_CODE 


1 E76 


75AC 


2088 








JH2 «NGO_ERR 


» t f o 




2089 








JMP AHGO 2 21 


1 E7A 




2090 


ANGO. 


_2_ 


.40: 


MOV C3I 3 TBX+23 , AL 


1 E7D 


B88620 


2 09 1 


AHGO. 


V 


4 1 : 


MOV AX,2 0S6H 


icon 




2092 








CALL ANGO SUB 2 






2093 










1 ES3 


E834F9 


2094 








CALL NEXT CONTINUE 






2095 










1E86 


E82000 


2096 








CALL AHGO SUB 


1E89 


7306 


2097 








JHC ANCO_2 RET 


1ESB 


3CI6 


2093 








CMP AL. CLEAR KEY_C0DE 


IE3D 


7395 


2099 








JNZ ANGO_EPP 


1ESF 


EBD3 


21 00 








- JMP ANGO_2_?1 


1E?1 


884003 


2101 


AHGO. 


_2. 


_RETi 


mov csnlsx+si.AL 


1E94 


832020 


2102 








MOV AX,2020H 


1E97 


ES4400 


2103 








CALL ANG0_SUB2 






21 04 










>E9A 


BE00D4 


2105 








MOV SI.NEXT_GO_ADRS 


1E9D 


B700 


2106 








MOV BH,0 


IE9F 


8A1E2907 


2107 








MOV BL.UC_BYTE3 


.1EA3 


02DE 


21 08 








ADD BL,BL 


IE A3 


8B00 


21 09 








MOV AX,CSI3CBX3 
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HEULETT-FuCKAPDt 8086 Afs«»t>l«r 

source Link 



1EA7 30 
1EA8 C3 



1EA9 
IE AC 
lEftF 
1EB1 
1EB3 
1EB3 
1EB6 
IEB? 
IEBC 
IEBD 



A08907 
E835P2 
73 OD 
3C00 
73 04 
38 

E93FFA 
E802OO 
F9 
C3 



tEBE BE0010 

tECI B700 

1EC3 8A1E2807 

1EC7 03DB 

1EC9 03DB 

IECB 03DB 

1ECD 03DB 

IECF C3 

1ED0 88268507 

1ED4 E8BDF4 

1ED7 E8D1F5 

1EDA E87BF7 

1E.DD C3 

1EDE E8C3F3 

1EE1 E874F7 

1EE4 C3 



1EE5 
I EES 
IEEm 
I EEC 
IEEE 
1EF1 
!EF4 
1EF7 
lEFfi 
1EFC 
1EFF 
IF 02 
IF 03 
IF07 
IF OA 
1F0D 
IF 1 0 
tFI2 



E9D6FF 

B300 

8«F3 

SOI 0 

80E20F 

E81F00 

8A4301 

30E1 OF 

03D1 

E8140O 

8048 02 

80E1 OF 

0301 

E80900 

3A4803 

30E1 OF 

Q3PI 

C3 



IF 13 03P2 
1F13 8BC2 
IFI7 03C0 



2110 
2111 
2M2 ; 

2113 ; 

2114 j 

2113 AHG0_5UB: 

C» 16 

2117 

2118 

2119 

2120 

2121 

2122 KhORU: 
2123 

2124 

2123 ; 

2126 KEV_8UFF_ADRSi 

2127 

2128 

2129 

2130 

2131 

2132 

3133 

2134 ; 

2135 ANG0_SUB1 I 
2136 

2137 
2138 
2139 

2140 ; 

2141 AWG0_SUB2 : 
2142 

2143 

2144 ; 

2145 *nr;0__BIH_DX; 

2146 ~ 
2147 

2148 
2149 
2150 
21S1 
2152 
2153 
2134 
2155 
2156 
2157 
2158 
2159 
2160 
2161 
2162 

2163 i 

2164 MULTI_10_DX: 
2165 

2166 



PUSH AX 
PET 



MOV At, CKEY_DATA3 

CALL KAZUKO~ 

JNC KEY_BUFF_ADR3 

CMP AL,TIMEPJWT_CODE 

J HZ KAORU 

POP AX 

JrtP RANDOH_MODORI 
CALL KEY_8UFF ADPS 
STC 
RET 

NOV SI,KEY_DATA_STACK 

MOV BW,G 

MOV BL,C1C_BYTE3 

ADD BX.BX 

ADO BX,BX 

ADD BX,BX 

ADD BX.BX 

RET 

MOV IMSB_LED3,AH 
CALL SPU_CLEAR_DISP 
CALL SPU_LED_D1SP 
CALL TIMER_10_SEC 
RET 

CALL SPU_LED_AX 
CALL TlnER_IO_SEC 
RET 

CALL KEV_8UFF ADRS 

MOV CH,0 

MOV DH.CH 

MOV DL,t5I3tBX3 

AND DL , OFH 

CALL MULTI_10_DX 

MOV CL,CSI+13EBX3 

AMD CL,OFH 

ADD DX,CX 

CALL MULTI.10.DX 

MOV CL.ISI+23CBX3 

AHD CL,OFH 

ADD DX,CX 

CALL MULTI 1 ©_DX 

MOV CL,CSl + 33tB:<3 

AHD CL*OFH 

ADD DX,CX 

RET 



ADD DX,DX 
MOV AX,DX 
ADD AX, AX 



*2 



•2*2 



j DX w «1 

; DX - 41*10 



DX ■ #1*1 0+«2 

DX «<" • 1 * 1 0**2 >*1 0 



: DX « <#1*I0*«2>*10*»3 

; DX -'<#1*l 0*#2>*10+#3 »*1 0 



. DX »<C#1*1 0*#2>*1 0+*3>*lO+«4 



- *4 
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HEULETT-FmCKaPD: 9086 A*s«»bl«r 
SOURCE LINE 

1F19 03C0 2167 «DD AX, AX : +2*2+2 « *S 

IF IB 03D0 2168 ADC' DX,AX ; *2 ♦ +9 • *10 

IF ID C3 2169 RET 

2170 ; 

2171 ; *** Kcv In Shit* hngou Wo Oisplsv Suru * 

2172 ; 



1F1E 


58 


2173 


AN GO. 


.DISPLAY: 


POP AX 


1F1F 


BED004 


2174 






MOV SI,NEXT_GO ADRS 


1F22 


B700 


2175 






MOV BH, 0 ~ 


1F24 


8AIE2807 


2176 






MOV BL.CIC_PYTE3 


1F28 


02DB 


2177 






ADD BL, BL 


1F2A 


8900 


2173 






110V CSI3tBXJ,fiX 


1F2C 


E83FFF 


217? 
2180 






CALL KEY_BUFF_ADRS 


1F2F 


C6400700 


2181 






MOV BYTE~VtP Tsi3CBX+73, 






2182 


; 






1F33 


88534 t 


21 83 


ANGO AU WT LP» 


MOV AX A&fIT All 


IF36 


E96BF5 


2134 






CALL SPU_LED~AX 


1F39 


E80AF7 


2185 






CALL TIMER_J~SEC 






2 1 36 








1F3C 


E87BF8 


i'1 87 






CALL NEXT CONTINUE 






2188 








1F3F 


A 089 07 


2)89 






MOV AL, I KEY DATA} 


1F42 


3C1 2 


2190 






CMP AL#AUTH0 KEY CODE 


1F44 


7476 


2191 






JZ AHGO NINTEI ~ 


1F46 


3CI6 


2192 






CMP *L, CLEOP_KEY_C0DE 


1F4B 


7462 


2193 






JZ ANC0 — NO AUTHQ 


1F4A 


E871 FF 


2194 






CALL KEY BUFF A DPS 


1F4D 


FE4007 


2195 






INC BYTE PTR CS13tBH*73 


1F30 


B020 


2196 






MOV AL,20H 


1F32 


A28507 


2197 






MOV CMSB LEEO.AL 


\ F35 


8A0O 


21 98 






hut 


1P57 


A284 07 


2199 






NfiU ft CP t CM ill 


1F5A 


E84EF5 


2200 






CALL SPU~LFT> r> t 


\ P3D 


E8E6F6 


2201 


ANGO DISP LP: 








2202 








1F60 


E337F8 


2203 






CALL NEXT_C0NTINUE 






2204 


I 






1F63 


A 089 07 


2203 






MOV AL . i KEY DATA 3 


1F66 


3C12 


2206 






CMP AL,AUTHOJ'EY_CGDE 


IF68 


7452 


2207 






JZ AHGO_NINTEI 


1F6A 


3C16 


2209 






CMP ftL # CLEAP_KEY_CODE 


1F6C 


743E 


2209 






%>Z ANC0 NO MUTWO* 


1F6E 


E84DFF 


2210 






CALL KEY BUFF mPPS 


1F71 


8A6007 


221 1 






mov ah,csihb;:*73 


1F74 


90E403 


2212 






AND AH, 3 


1F77 


OADC 


2213 






OR BL,AH 


1F79 


3A4 0FF 


2214 






MOV AL,CSI3CBX-I3 


1F7C 


A23507 


2215 






MOV CMSB LED3,HL 


1F7F 


8A00 


2216 






mov al,csiub::3 


1F8I 


A284 07 


2217 






MOV tLSB_LED3,AL 


1F94 


E80DF4 


2218 






CALL SPU_CLEAR_DISP 


1F07 


EB21F3 


2219 






CALL SPU_LED_DISP 






2220 








1F8A 


EB31FF 


2221 






CALL KEY_BUFF_ADRS 


1F8D 


FE4007 


2222 






INC BYTE PTR CSI3CBX+7] 


1F90 


8A6 007 


2223 






MOV AH, tSI 3 [BX+73 
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SOURCE LINE 



1F93 80FC96 

1F96 7314 

1F98 80E403 

1F9B 73C0 

1F9D E8A6F6 

1FA0 E817F8 

IF A3 A08907 
1FA6 3C12 
1FA0 7412 
1FAA EB87 

1FAC 8E0004 

1FAF 8700 

1FB1 8A1E2807 

1 FB3 02DB 

1FB7 8800 

1FB9 90 

1FBA F9 

1 FBB C3 

1 FBC BE00O4 
1FBF B700 
1FC1 8A1E2807 
1FC3 02DB 
IFC? 8B0O 
1FC9 30 
1FCA F8 
1FCB C3 



1FCC 3C88 
1FCE 7406 
1FP0 3C8A 
1FD2 7478 
1FD4 F8 
1FD5 C3 

1FD6 8A44 05 
1F09 8400 
1 FDB 8B34 06 
1FDE BB0009 
IFEt 03D8 
1FE3 03D8 
1FE3 8917 

1FE7 BAOOOO 
1FEA BB0006 
1 FED 03D8 

1FEF 83FA06 
1FF2 7336 

1FF4 26F60707 
1FF8 7449 



2224 
2223 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2233 
2236 
2237 
2238 
£239 
224 0 
224 1 
2242 
2243 
2244 
2245 
2246 
2247 
2248 
2249 
2230 
2231 
2252 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2273 
2276 
2277 
2278 
2279 
2280 



AUCO_AU_RETRY I 



ANCO_NO_AUTHO : 



ANCO HINTEI: 



PAY GROUP 1 : 



PAY PROG START: 



EV_F_ST_CK: 

; 



CMF- AH, ISO 

JNC ANGO_NO_AUTHO 

AND AH, 3 

J HZ AHC0_0I$P_LP 

CALL TIMER_1_SEC 

CALL NEXT_CONT X HUE 

MOV AL,tKEY_DATAJ 
CMP AL , A UT HO_KE Y_C ODE 
J2 ANGO_NINTEI 
JHP ANCO_AU_MT_LP 

MOV SI,NEXT_CO_ADRS 

MOV BH,0 

MOV BL,C1C_BYTEJ 

ADD BL,BL 

MOV AX.CSI3CBX3 

PUSH AX 

STC 

RET 

MOV SI .HEXT_GO_ADRS 

MOV BH,0 

MOV BL,C1C_BYTE3 

ADD 8L, BL 

MOV AX,C$I3CBX3 

PUSH AX 

CLC 

RET 



CMP HL,S8W 

JZ PAY_PROG_$TaRT 

CMF AL,6AH 

JZ PAY_PR0G_STOP 

CLC 

RET 

MOV ttL,CSI+33 ; Channel 
MOV AH,0 

MOV DX,tSI+63 : DX » Freq. Data 
MOV B X , E VE N T_NO_F RE 0 
ADD BX,AX " 

ADD BX,AX ; BX - Freq. T*ble address 

MOV C8X3,DX ; Frequency Set 

MOV DX,0 

MOV BX,E$_EVENT_TIHER 
ADD BX,AX 

CMP DX,6 

JHC P_F_START_RET 

TEST BYTE PTR ES:CBX3,7 
JZ NEXT EV $T 
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HEWLETT-PACKARD! 8096 Assemble 



SOURCE LINE 



1FFA 30 
1FFB 53 
1FFC 52 

1FFD A31E07 
2000 88162407 
2004 268007 
2007 2407 

2009 7502 
200B 8002 

20 00 A22A07 

2010 02C0 
2012 02CO 
2014 02C0 
2016 02D0 
2016 88162807 
20IC E81AFO 
201F E884F0 
2022 E88FF3 
2025 8B1E1E07 
2029 E83CF7 

202C BE8003 
202F 03362807 
2033 03362807 
2037 8B161A07 
203B 8914 

203D E81FFC 

2040 5ft 

2041 58 
2 042 58 

2043 42 

2044 81C380O0 
204© EBH5 

204w F8 
204B C3 

204C 90 
204D F8 
204E C3 



2281 ; 

2282 PUSH AX 

2283 PUSH BX 

2284 PUSH OX 
2283 

2256 
2287 
2238 
2239 
2290 
2291 

2292 ; 

2293 DEV_0k: 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
53 04 j 
2305 
23 06 
2307 
2308 
2309 
231 0 ; 
231 1 
2312 j 
2313 
2314 
2315 

2316 N£XT_EV ST: 
2317 
2318 

2319 j 

2320 P_P_STmRT RETj 
2321 

2322 ; 

2323 PAY_PPDC_3TOP: NOP 

2324 PhY GROUP 2: CLC 
2323 RET 

2326 ; 

2327 i 

2328 ; 

2329 GLOBAL 

2330 GLOBAL 

2331 GLOBAL 

2332 GLOBAL 

2333 GLOBAL 

2334 GLOBAL 
2333 GLOBAL 

2336 GLOBAL 

2337 GLOBAL 



Chsnn* 1 

M th Conwer t«r 
Drop Ho. 



Event Tim**- Addr 



MOV tBINARY^LEDI .AX 
MOV CC0NV_N03.DL 
MOV AL,Es7tBX3 
AND AL,7( 
JNZ DEV OK 
HOV AL,2 

MOV CDEVICE_MO] , AL 
ADD AL.AL 
ADD AL,AL 

ADD AL, AL ; AL 

ADD DL,AL 

mov uc_byte3,dl 
call cohv.to drop 
call id drop device 
call spu_relay_on 
mov bx,cbihapy~ledj 

CALL BIMDECJ-ED 

MOV SI, JUMP ADDRESS 
ADD SI,CIC_BYTEJ 
ADD SIjCIC.BYTED 
MOV DX, t6ASE_PQIMT) 
MOV CSI3.DX 

CALL FORCED^ EVENT 

POP DX 
POP BX 
POP AX 
INC DX 
ADD BX.129 
JMP EV_F_ST„CK 

CLC 
RET 



* 8 



POUER_DET_CMD 
LOAD_FRQM~DROP 
LOAD_TO DROP 
SPU_STATUS_REQ 

id_drop_device 
ic_drop"device 
c0nv_su bit_al 

DROP_BIT_AL 
SPU_RELAY_OFF 
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HEWLETT-PACKARD* ©036 Assembler 
SOURCE LINE 



2738 


HI ORAL 


2339 


GLOBAL 


2340 


GLOBAL 


2341 


GLOBAL 


2342 


GLOBAL 


2343 


GLOBAL 


2344 


GLOBAL 


2343 


GLOBAL 


2346 


GLOBAL 


2347 


GLOBAL 


2348 


GLOBAL 


2349 


GLOBAL 


2330 


GLOBAL 


2331 


GLOBAL 


2332 


GLOBAL 


2353 


GLOBAL 


2334 


GLOBAL 


2333 


GLOBAL 


2336 


GLOBAL 


2337 ; 




2338 ; 




2339 ; 




2360 


EXTRM 


2*361 




2362 




2363 




2364 




2363 





SPU_CLE*R_DISP 

EVENT_LED_OFF 

D»OP_n*P_SET 

KEY_OPEPATION 

COIIV_TO_DROP 

M*OP_T(£cONV 

BIHDEC_LED 

LE D_V I E W — T BL 

SPU_LED DI5P 

RUM_CONVERTER 

WAKEARI_DE_ON 

OP_SPU_OFF 

OP_IHITIAL 

B<*SE_ROUTINE 

JUttP_ADFS_lNIT 

JUnP_APRs3lHXZ 

DEVICE_«AP_SET 

PQY_CROUP_l 

PAY_CP0UpZ2 
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What Is Claimed Is : 

1. . A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising; 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 



" 324 " 016723 
channel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means. 



2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein: said subscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal. 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 
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5- The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal. 

6. The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal* 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

8. The apparatus defined in claim 5, 

wherein: 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9* The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal information. 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized. 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal. 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13. The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data. 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15. The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information* 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 



-330- 0167237 
the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty- first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty-second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event reguest of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bands ; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20. The cable television system defined in 
claim 19 , wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network? 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 



22, A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises, 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end. 



23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information. 

24. The cable television system defined 
in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 

polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data. 

25* The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data* 

26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals. 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27 , 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data. 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 
control unit means. 

30. The cable television system of 
claim 29, wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29, further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 



-341- 0167237 

the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information. 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable. 

33. The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , comp r i s ing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal - 
to which the television signal received from the 
cable network is applied; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated" 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 

control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , compr i sing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber^ premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by. the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 
head end means for transmitting a 

television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber unit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber unit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable . 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized. 

38, The apparatus of claim 37 , wherein 
said third means comprises a bandpass filter. 
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